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Introduction

Chapter 1  Introduction

This document describes the features, performance specifications, and
operating functions of the DNR-12-1G Series RACKtangle™ and the DNR-6-1G
Series HalfRACK™ data acquisition systems.

RACKtangle and HalfRACK versions are identical except for the size of the
enclosure and the number of IO boards that can be installed. Both are designed
for use with a Gigabit Ethernet 1000 Base-T communication network.

This chapter provides the following information about the DNR-X-1G systems:
¢ Organization of This Manual (Section 1.1)
¢ Product Versions Described in This Manual (Section 1.2)

1.1 Organization This DNR-X-1G User Manual is organized as follows:

of This + Chapter 1 — Introduction
Manual This chapter describes the organization of the document and the
conventions used throughout the manual.

» Chapter 2 — DNR-12-1G Series RACKtangle™ System
This chapter provides an overview of a DNR-12-1G system, features,
accessories, and a list of all items you need for initial operation.

* Chapter 3 — DNR-6-1G Series HalfRACK™ System
This chapter provides an overview of a DNR-6-1G system, features, and
accessories. Itis essentially the same as the DNR-12-1G system except
for enclosure size and number and arrangement of 1/0 boards.

¢ Chapter 4 — Installation and Configuration
This chapter summarizes the recommended procedures for installing,
configuring, starting up, and troubleshooting a DNR-X-1G system.

e Chapter 5 — PowerDNA Explorer
This chapter provides a general description of the menus and screens of
UEI's GUI-based communication application, PowerDNA Explorer,
when used with a DNR-X-1G system.

e Chapter 6 — Programming CPU Board-specific Functions
This chapter describes tools and facilities used for programming board-
specific functions.

 Appendix A — Configuring Additional Ethernet Cards
This appendix describes procedures for installing and configuring
Ethernet cards for use with Windows operating systems.

« Appendix B — Field Replacement of Fuses
This appendix describes procedures for replacing fuses in the field.

e Index
This is an alphabetical listing of topics covered in the manual, identified
by page number.

& © (L?Jol?lyf(ijgg 2?18_ dustios. | October 2018 www.ueidag.com
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Manual Conventions
To help you get the most out of this manual and our products, please note that
we use the following conventions:

Tips are designed to highlight quick ways to get the job done, or reveal
good ideas you might not discover on your own.

NOTE: Notes alert you to important information.

CAUTION! advises you of precautions to take to avoid injury, data loss, and
damage to your boards or a system crash.

Text formatted in bold typeface generally represents text that should be entered
verbatim. For instance, it can represent a filenames, as in the following example:
“You can instruct users how to run setup using setup.exe executable.”

Bold typeface will also represent button names, as in “Click Scan Network.”

Text formatted in £ixed typeface generally represents commands,
source code, or other text that should be entered verbatim into the source code,
initialization, or other file or at a command prompt.

Before you begin:

Before plugging any I/O connector into the chassis or board(s), be sure to
remove power from all field wiring. Failure to do so may cause severe
damage to the equipment.

No HOT SWAP

Always turn POWER OFF before performing maintenance on a UEI system.
Failure to observe this warning may result in damage to the equipment and
possible injury to personnel.

Usage of Terms

Throughout this manual, the term “Cube” refers to either a PowerDNA Cube
product or to a PowerDNA RACKtangle™ rack mounted system, whichever is
applicable.

Additionally throughout this manual, the following conventions apply:

¢ “DNR-X-1G” refers to both DNR-12-1G and DNR-6-1G types of
systems. The DNR-12-1G can accept up to 12 I/O boards and the
DNR-6-1G can accept up to 6 1/0O boards. The two models are identical
in all other respects.

¢ Unless otherwise noted, “DNR-X-1G" applies to all versions of the
RACKtangle and HalfRACK systems: DNR-X-1G (-00/-01),
DNR-X-1G-02, and DNR-X-1G-03. Differences between product
versions are noted on the following page.

Note that the -02 product version is a fully compatible upgrade of the
-00/-01 version.

v

© Copyright 2018
United Electronic Industries, Inc.

October 2018 www.ueidag.com
508.921.4600

2



1.2 Product
Versions
Described in
This Manual

DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 1
Introduction

This user manual provides documentation for the DNR-X-1G series data
acquisition systems: DNR-X-1G, DNR-X-1G-02, and DNR-X-1G-03 product
versions.

Each product version is available in a DNR-12-1G RACKtangle chassis or a
DNR-6-1G HalfRACK chassis.

Table 1-1 below provides a summary of features for each product version. Refer
to the following chapters in this manual for detailed descriptions.

NOTE: Unless otherwise noted, DNR-X-1G refers collectively to the
DNR-X-1G(-00/-01), DNR-X-1G-02, and DNR-X-1G-03 series of
products.

Table 1-1 Summary of DNR-X-1G/DNR-X-1G-XX Product Versions

Item Summary of Features
DNR-X-1G + 10/100/1000Base-T Ethernet interface
(DNR-X-1G-00 / + Freescale MPC8347 CPU
DNR-X-1G-01)

« 1PPS synchronization support!
128 MB RAM?
* 32 MB flash memory2
DNR-X-1G-02 + 10/100/1000Base-T Ethernet interface
» Freescale MPC8347 CPU
« 1PPS/IEEE-1588 synchronization support?
» Optional solid-state hard drives®
* 256 MB RAM?
* 32 MB flash memory2
DNR-X-1G-03 + 10/100/1000Base-T Ethernet interface

» Freescale MPC8347E CPU, (encryption-ready / IPSec support
pending)

« 1PPS/IEEE-1588 synchronization support?
» Optional solid-state hard drives®

« 256 MB RAM?

« 128 MB flash memory?

1.1PPS and IEEE-1588 synchronization support is described in the PowerDNx 1PPS Sync Interface Manual.
2.RAM and flash memory are not user-accessible for PowerDNA applications (hosted deployment). Portions
of RAM and flash are available for UEIPAC-based systems (stand-alone deployment). See UEIPAC docu-
mentation for more information.

3.0n UEIPAC-based systems (stand-alone deployment), solid state drives are used for data and/or root file
system storage.See UEIPAC documentation for more information.

v
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The DNR-12-1G Series RACKtangle System

Chapter 2  The DNR-12-1G Series RACKtangle
System

This chapter provides the following information about the DNR-12-1G Series
RACKtangle™ system:

¢ PowerDNR DNR-12-1G System Overview (Section 2.1)
« DNR-12-1G Specifications (Section 2.2)

« DNR-12-1G Key Features (Section 2.3)

* DNR-12-1G RACKtangle Enclosure (Section 2.4)

* DNR-12 Power, NIC/CPU, and I/O Boards LEDs & Controls
(Section 2.5)

¢ DNR-POWER-DC Module (Section 2.6)

« DNR-CPU/NIC Module (Section 2.7)

« DNR-Buffer Module (Section 2.8)

« DNR /O Boards (Section 2.9)

¢« DNR-12-1G DC Power Thresholds (Section 2.10)

NOTE: For a list of product versions available for the DNR-12-1G Series
RACKtangle systems, refer to Section 1.2 on page 3.

2.1 PowerDNR UEI PowerDNR DNR-12-1G RACKtangle™ systems are rack-mounted versions
DNR-12-1G of the PowerDNA Cube Ethernet-based data acquisition systems.

System The DNR-12-1G houses a PowerDNA data acquisition system in a rack

Overview enclosure with cabling, installation hardware, LEDs, and a power switch
accessible from the front of the rack chassis. Multiple DNR-12-1G systems may
be mounted in a single rack. All standard DNA- Cube I/O boards are also
available in DNR- RACK versions for use in DNR-12-1G systems.

w0 o vo 13

Figure 2-1. Typical DNR-12-1G RACKtangle System
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A standard DNR-12-1G rack system consists of the following:
¢ One or more DNR-12 rack mounted enclosure(s)
« DNR-POWER-DC Power Module (one for each enclosure)

* DNR-CPU-1000 or DNR-CPU-1000-XX Module
(Freescale MPC8347 or MPC8347E CPU and 1-GB Ethernet
1000 Base-T Network Interface Module — one for each enclosure)

« DNR-BUFFER Board Module (one for each enclosure)

¢ Optional DNR-IO-FILLER panels (one for each unused 1/O slot)
Note: These slot covers are optional and not included in the price of the
rack

« DNA-PSU-180 180-Watt, 120/230 VAC to +24 VDC External Power
Supply (one for each enclosure) with cable and Molex connector for
plug-in to the DNR-POWER-DC Module front panel

To configure a complete data acquisition system, insert up to 12 DNR I/O boards
into each PowerDNR rack enclosure. 1/0 boards may be specified in any
combination of UEI's I/O boards.

All standard PowerDNA accessories are also available for use in a PowerDNR
rack-mount system.

NOTE: For detailed descriptions of all I/O boards and accessories available for
DNR-X-1G systems, refer to www.ueidag.com.

UEI stand-alone systems (UEIPAC, UEISIM, UEIModbus, and UEIOPCUA
deployments) are also available for use with DNR-12-1G RACK systems:

¢ UEIPAC 1200R - Programmable Automation Controller

¢ UEISIM 1200R - Simulink / Simulink Coder Target

e UEIModbus 1200R - Modbus TCP-based Controller

« UEIOPCUA 1200R - OPC-UA Server, accessed by any OPC-UA client

v
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2.2 DNR-12-1G Figure 2-2 lists the technical specifications of the DNR-12-1G PowerDNR

Specifi- system.
cations
To Host Computer Two independent 1000Base-T Gigabit Ethernet
ports (100/10Base-T compatible)
Distance from host 100 meters, max
Other Interfaces One USB 2.0 controller port, One USB 2.0 slave
port.
Config/General RS-232, 9-pin “D”
Sync Custom cable to sync multiple racks

1/0 Slots Available

DNR-12-1G

Data transfer and communications rates

Ethernet data 20 megabytes per second
transfer rate

Analog data up to 6 megasample per sec (16-bit samples)
transfer rate
DMAP I/0 mode update 1000 I/0O channels (analog and/or digital)

in less than 1 millisecond, guaranteed
Freescale 8347, 400 MHz, 32-bit
Memory 128 MB (not including on-board Flash)

Status LEDs Power supplies within spec, One second system
heart-beat, Attention, Read/Write, Power, Com-
munications Active

Environmental

Temp (operating) Tested to -40 °C to 70 °C
Temp (storage) -40°Cto 85 °C
Humidity 0 to 95%, non-condensing
Vibration
(IEC 60068-2-64) 10-500 Hz, 3 g (rms), Broad-band random
(IEC 60068-2-6) 10-500 Hz, 3 g, Sinusoidal
Shock
(IEC 60068-2-27) 50 g, 3 ms half sine, 18 shocks at 6 orientations;
50 g, 11 ms half sine, 18 shocks at 6 orientations
MTBF 130,000 hours

Physical Dimensions

DNR-12 series 5.25"x6.2"x17.5" (3Uin a 19" rack)

Power Requirements

Voltage 9-36VDC (AC adaptor included)
Fuse Internal 10 A
Power Dissipation 13 W at 24 VDC (not including I/O boards)

Power Monitoring

I/0 board power All internal power supplies monitored to +1% ac-
curacy. All PS voltages may be read by host. LED
annunciators indicate out of range

Input current Monitored by host, LED indicates overcurrent

Figure 2-2. DNR-12-1G Technical Specifications
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2.3 DNR-12-1G The following table is a list of key features of a DNR-12-1G PowerDNR system.

Key Features
Easy to Configure and Deploy

® Over 30 different /O boards available

Over 5 quadrillion possible configurations

Gigabit Ethernet based (100/10Base-T compatible)
Bracket kit for mounting to wall or in 19" racks

Industrial quality rubber feet for solid table-top mounting
Passive backplane ensures extremely low MTTR

Standard “Off-the-shelf” products and delivery

True Real-time Performance

® 1 msec updates guaranteed with 1000 I/0O
® Up to 6 million samples per second

® Use QNX, RTX, VxWorks

Flexible Connectivity

® 1000Base-T with Cat-5 cable

® Supports WIFI / GSM / Cell networks

@ Built-in USB 2.0 slave and controller ports

Compact Size:

5.25"x6.2"x17.5"

300 analog inputs per rack

384 analog outputs per rack

576 digital I/0 bits per rack

96 counter/quadrature channels per rack
144 ARINC-429 channels per rack

48 RS-232/422/485 ports per rack

Low Power:
® Less than 13 watts per typical rack (not including 1/0)
® AC, 9-36 VDC or battery powered

Stand-alone Modes

® Upgradeable to UEIPAC 1200R

® Upgradeable to UEISIM 1200R

® Upgradeable to UEIModbus 1200R

Rugged and Industrial:

Solid Aluminum construction
130,000 hour MTBF

Operation tested from -40°C to +70°C
Vibration tested to 3 g, (operating)
Shock tested to 50 g (operating)
All'1/O isolated from rack and host PC

Outstanding Software Support

® Windows, Linux, RT Linux, Windows RT, RTX VXworks and
QNX operating systems

® VB, VB.NET, C, C#, C++

® MATLAB, LabVIEW, OPC, ActiveX support

Figure 2-3. DNR-12-1G PowerDNR Product Features
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2.4 DNR-12-1G
RACKtangle
Enclosure

2.4.1 DNR-12-1G

DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 2
The DNR-12-1G Series RACKtangle System

This section describes the DNR-12-1G chassis and provides an overview of
common components included in every DNR-12-1G system.

The DNR-12 enclosure is a rigid mechanical structure with complete EMI

Enclosure shielding (see Figure 2-4 below). Unused slots can be filled with filler panels
(filler panel diagram shown in Figure 2-6).
The DC/DC power module provides output voltages of 24, 3.3, 2.5, 1.5, and 1.2
VDC for the logic/CPU and 8 VDC to power the four cooling fans.
Note: Top/Rear Cover Not Shown
~ /
I Backplane
<R p
@]
7 ]
(o 0 0 -%
@ 4]
./ < |
i o
Mounting B o,
Brackets (2) Fingers ®
(Reversible for 53 o o o o
rack or surface Add rubber feet (4) W,
mounting) for tabletop mounting A L=

2.4.2 DNR-12-1G
Enclosure
Common
Components

Figure 2-4. Typical PowerDNR DNR-12 Enclosure (Exploded View)

NOTE: Note that the rightmost module (I/O board slot 12) is 2-slots wide (to
accommodate future designs and/or custom modules).

Also note that the DNR-12 enclosure has reversible mounting flanges
designed for rack or surface mounting. Rubber feet are supplied for
desktop or tabletop mounting.

Refer to Section 4.7 on page 56 for more information about mounting
options and field connections.

Each DNR-12-1G chassis contains a power board (DNR-POWER-DC) with
status indicators and an external ON/OFF switch. Each DNR-12-1G chassis
also contains a CPU board with a dedicated Gige CPU and two Network
Interface Control (NIC) ports, one for controlling up to 12 1/0O boards mounted in
the enclosure and another for diagnostics functions. Front-loading slots allow
I/O boards to be quickly and easily installed and removed, as needed.
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Up to 12 DNR 1/O boards can be installed in the chassis; DNR /O boards are
functionally identical to the corresponding DNA boards for the PowerDNA Cube.
The only differences between RACK and Cube I/O boards are the mounting
hardware. The DNA version 1/O boards are designed to stack in a Cube chassis.
The DNR version I/O boards are designed to plug into the backplane of a RACK
chassis.

DNR-POWER-DC DNR-CPU-1000/-XX DNR-BUFFER

: s v e
L) L) T
n !u Iln .H ‘H 1“
w " L ]
;s = ey et 1

o
3

nllnllu n!nliﬂ
] 3 L0
L~ . Py L ot

o5 vos e o o

o [ w 2
= = — - " S 5

TIEEEE N EEEEE

up to 12 PowerDNR I/O Boards

Figure 2-5. Typical PowerDNR DNR-12 Board Placement

Table 2-1 Components in PowerDNR DNR-12 Enclosure

Item / Part No.

Description

DNR-POWER-DC

One isolated DC/DC Power Module/Power Monitor with status indicators, a local
on/off switch, and 4-pin Molex Power-In connector. (Refer to Section 2.6 for
detailed information)

DNR-CPU-1000,
DNR-CPU-1000-02,
DNR-CPU-1000-03

One dual-slot CPU/NIC module with status indicators, two Ethernet connectors
(Main and Diagnostic Ports), sync connector, reset pushbutton, SD card slot, USB
controller/slave ports (reserved), and a DB-9 connector for a serial port.

(Refer to Section 2.7 for detailed information)

DNR-BUFFER

One for buffering address/control/clock lines (not currently addressable). (Refer to
Section 2.8 for detailed information)

PowerDNR I/O

Up to 12 front pull-out I/0O boards (DNR boards are functionally identical to

Boards PowerDNA Cube 1/O boards but designed for installation in a DNR rack
enclosure). (Refer to Section 2.9 for detailed information)
DNR-BP-12 One backplane with two temperature sensors (see Figure 2-4 for diagram)

DNR-IO-FILLER

Blank filler panels for all unused slots (see Figure 2-6. Note that this item is
optional / not included in price of rack)

Fans

Four 8-volt cooling fans mounted on the rear of the enclosure (see Figure 2-9 for
air flow diagram)

All UEI modules are available in both PowerDNA and Power DNR package
designs.

v
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2.4.2.1 Physical
Addressing of
DNR-12-1G
Components
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Afeature of the DNR-X-1G design is that the address of a module is determined
by the position of the module within the enclosure, numbered from left to right. A

typical module address is:

OxAOONXXXX

where AOQO is the BASE address
n is the module position number starting from O at the left
XXXX is the address of the module

With this addressing method, the address of a given 1/0O board (module)

automatically changes if you move it from one position to another within the

enclosure.

The slots or module positions are numbered as follows (left to right):

v

Physical Position Position Number Module Description
1 0xC POWER-DC
2 0x0 I/0O Board 1
3 0x1 I/0O Board 2
4 0x2 I/O Board 3
5 0x3 I/O Board 4
6 0x4 I/0O Board 5
7 0x5 I/O Board 6
8 0xD POWER-1GB
OxE CPU/INIC
9 N/A BUFFER
10 0x6 I/O Board 7
11 0x7 I/O Board 8
12 0x8 I/O Board 9
13 0x9 I/O Board 10
14 OxA I/O Board 11
15 0xB I/O Board 12
© Copyright 2018 October 2018 www.ueidag.com

United Electronic Industries, Inc.
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2.4.2.2 DNR-IO- The following section provides drawings for the DNR-IO-FILLER,
FILLER, DNR- DNR-BRACKET, and DNR- I/O board extraction lever as found in DNR-X-1G

BRACKET, &  systems.

DNR- /O
Board
Drawings I
g Grounding ‘@
Fingers \
-
-
Figure 2-6. Optional DNR-IO-Filler Panel for Empty Slots
9, .
——— Turn bracket upside down
to use as surface or flange
% mounted device
L)
9,
N
Figure 2-7. DNR-BRACKET Reversible Mounting Bracket
& © Copyright 2018 October 2018 www.ueidag.com
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ST
G

Lift Lever — |
to eject
board from

-
-
- backplane
-
-
-

connector

Press lever
down to
insert board
into

DNR Backplane Connector

backplane
connector

o " o

1

Figure 2-8. DNR Board Ejection/Insertion Lever Operation
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2.4.3 DNR-12-1G As shown below in Figure 2-9, cooling air is drawn into the rear of the enclosure
Cooling Air via four fans, routed forward over the electronic circuit boards, up to the top of
Flow the enclosure, and then out the top rear of the enclosure. The system is

designed to maintain positive pressure cooling within the enclosure at all times.

Figure 2-9. DNR-12 Air Flow

Two sensors mounted on the backplane over the Power Module and over the
CPU board continuously monitor internal temperatures, turning fans on if the
internal temperature exceeds 45°C, off if it falls below 45°C, and shutting down
power if a high limit is exceeded.

& © Copyright 2018 ) October 2018 www.ueidag.com
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2.5 DNR-12
Power, NIC/
CPU, and I/O
Boards LEDs
& Controls

,TempO Sensor (on backplane)
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DNR-12-1G LED indicators are illustrated in Figure 2-10.

The power, CPU, and I/O board LEDs are individually described in Figure 2-11,
Figure 2-12, and Figure 2-13 respectively.

Templ Sensor (on backplane)

(e}

(e}

(e}

[e]
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b LR LB LB gy gV W LR gy LB LB gy LB LB
ol « N
x|l N o || o ||© O ~flo|lof] A - — =
nljlellellelle|lo]le Z3ll llelle]le/lellel]l 23
Saiaddilia (s 3 SSUL 333l d{la() B3>
e ) ) o|[o ) ) a=|l5 ) ) o o o S =
o = = = ||= = = @) m = = = = = = _g
o \ ° o \ © o
e | = ®
1.5V % 6 = L0 O RS-232 .
User oo o | ,(a)n Status 0 O 2 Serial Port Omv_| Status
RO Ofo LEDs HenO O - Connector Osrs LEDs
Overtemp +—O O——— Attention | O O DB-9
24v > “ 24V 0
3319 7-'2” Sync Conn/ Sync/Reset 19 A\
Ay (712)  RESET —f—
Eoner | SD Card —NIC2 Port o8
On/off Slot ~ |
50 Garg __NIC1 Port Connector
Power O
power _ s~ USB 2.0
onn- : - Slave Port -
DG-in USEA | USB 2.0 ©)
\ m@ Controller
- 7 I Port 5
PowerDNR PowerDNR Typical
DNR-POWER-DC DNR-CPU-1000/-XX PowerDNR
DC/DC Module CPU/NIC Module I/O Board
LEDs (Single Slot Model)

ATT Indicates error when red

R/W Flashes when bus is active

COM Flashes when SD Card is read/written
PG Indicates presence of valid power input

Figure 2-10. DNR-12-1G System Front Panel Arrangement
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LED ON/Off means:

Input Voltage OK/Error \

1.5VDC OK/Error

\.

User Controlled/Off (default) —_— ]

Temp High/OK

24VDC OK/Error -- Modules 1-6

DNR-X-1G Series RACKtangle and HalfRACK Systems

The DNR-

.

N 15O O%=1"
MuskR O Qo=

I

3.3VDC OK/Error -- Modules 1-6 —— |

IOO&+

.24
-3.3 a.a‘\
|| 18

=

Chapter 2
12-1G Series RACKtangle System

LED ON/OFF means:
Input Current OK/High

Fans On/Off
I/O Circuit OK (flashes 1/sec))

When flashing, module needs
attention

24VDC OK/Error -- Modules 7-12

3.3VDC OK/Error -- Modules 7-12
TT—— Module Groups

Figure 2-11. DC Power Module LEDs

When Flashing,
Module Needs Attention

Temp High/OK

Serial Comm. Activity

Power Good —— 1

Note: On a UEIPAC CPU/NIC module, |

s

Read/Write Activity —_— ]
-

the LEDs are user-programmable.

R/WO Ousr
com (D) ;
-PGO Oz4

o

Sync/Reset

S0: g

User Controlled/Off

—

| _— Serial Port

I 3.3VDC OK/Error
—— 24VDC OK/Error

Elm:trﬂlm:
Industries

l/llltl.'ﬂ

O
NIC 2
<«— Ethernet Ports
] NIC1 (Main),
NIC2 (Secondar
l:’ ( y)
SD Card
[
NIC 1
UsBB \:| e« USB 2.0 Slave Port
Type B Connector
|: (reserved for future use)

USB 2.0 Controller Port

Type A Connector
(reserved for future use)

Figure 2-12. DNR-CPU-1000/-XX Module LEDs
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Ready (Power ON)

Status k

Figure 2-13. Typical I/O Module LEDs
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2.6 DNR-POWER- The DNR-POWER-DC Module is a dedicated DC/DC source and control
module available only for use with a PowerDNR rack enclosure. It is always
mounted in the leftmost slot of the DNR chassis and is recognized on the
PowerDNR bus with an ID of 0x020 at address 0xA00C0000.

The non-isolated side (NIS) logic complies with full common logic interface (CLI)
implementation. The key features of the DNR-POWER Module are:

DC Module

Input power — 9-36 VDC 80W maximum, protected by resettable fuses
and EMI chokes

Power supply on/off switch (with guard)

Output power sources (all with greater than 90% efficiency)
24V, 1A (24W)

3.3V, 5A (16.5W, including the 2.5V derived voltage)

2.5V, 3A (derived from 3.3V source)

1.5V, 5A, (7.5W, including the 1.2V derived voltage)

8V, 0.5A (4W for fans)

DC/DC for 24V, 3.3V, and 1.5V are synchronized from the single spread-
spectrum clock source in the CPU/NIC Module for lower EMI noise level

Fan control (Forced ON) and status ON/OFF

Monitoring and LED indicators (1% accuracy, 0.25Hz update rate)
for:

— All output voltages

— Input current for the 9-36VVDC for the DNR Enclosure

— All voltages from the NIC Module (24V, 3.3V, 2.5V)

— Temperature of the DNR backplane (2 sensors)
Onboard FPGA logic chip is CYCLONE EP1C3/C6T144
TI MSP4300 microcontroller used for logic reprogramming

Input-Output connector is a 128-pin component that provides 9-36VDC
for all modules from an external power source

v
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Ejection Lever\ — Indicating LEDs

&)
On/Off Switch \.D %
\

Power _ 0
Connector
\N
Grounding /
Fingers %®\ﬂ
(hidden)

Figure 2-14. DNR-POWER-DC Module
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A functional block diagram of the DNR-POWER-DC Module is shown in
Figure 2-15 below.

Input Voltage Source
9-36 VDC @ 80 W max.

3.3V DC/DC I
—=  |nput Current
Monitor

\ 2.5V LDO I

Y

+__2avoooc | 1.5V DC/DC

8V FAN DC/DC 1.2V LDO
FAN1-2 CONTROL %
(D)
| FAN3-4 CONTROL | c
SHE ! B S
+2.5V NIC 3
24-bit ADC (LTC2498) 13 sources: +2.5V, +2.5VNIC, 3.3V, +3.3VNIC, +3.3V NIC 2
+24Vm +24VNIC, +VIN, +1.5V, +1.2V, +8V FAN, |, 24V NIC =
TEMP1 (TCPOS), TEMP2 (TCNEG). Voltage sources use 1:23.1 TEMPL a
dividers on the front end, except for the Vin, which uses a 1:45.3
divider. TEMP2

Standard NIC-logic plus:
® Access to ADC data readings

e Fan 1-2 and 3-4 ON/OFF control

o Fan ON/OFF status
e12 LEDs ON/OFF control

LED block — 12 status LEDs I

Figure 2-15. Functional Block Diagram of DNR-POWER-DC Module

As shown in Figure 2-15, the DNR-POWER-DC Module operates as follows:

A 9-36 VDC voltage input (Vin) from an external source is connected to the
board through a replaceable slow-blow fuse. The board monitors the input
current and passes Vin to the DNR bus as Vout.

Vout also is connected to DC/DC converters that produce 24 VDC, 3.3 VDC and
1.5 VDC output voltages, which are also placed on the DNR bus. Both 3.3 and
1.5 VDC voltages are connected to low dropout regulators that, in turn, generate
the 2.5 VDC and 1.2 VDC output voltages on the bus. The 24 VDC source is fed
to a low dropout regulator that produces 8 VDC to drive the cooling fans (through
fan controller chips).
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The input current and all output voltages, including the +2.5, +3.3, and +24 VDC
from the NIC module, plus signals from the two temperature sensors mounted
within the enclosure, are input to a 24-bit delta-sigma A/D converter. Except for
Vin, the voltage sources use 1:23.1 dividers on the front end. Vin uses a 1:45.3
divider.

Figure 2-16 shows the interaction of modules within a DNR-12 enclosure when
the DNR-BUFFER module is used.

PULLUPS DATA BUS PULLUPS
N\
CPUINIC 2.5V.3.3V
\/ \/
110
ADDR/CTRL ADDRICTRL N SLOTS
DNR-BUFFER/ 4 6..B
CLOCKS CLOCK DIST. CLOCKS o
6 6 o

2.5V| 3.3V, 24V

1.2V AND 1.5V

DNR-POWER-DC

Figure 2-16. Functional Block Diagram of DNR-12 Enclosure

As shown above, the I/O slots are divided into two groups: 0 to 5 and 6 to OxB.
0xC for the DC Power Module is included with the 0 to 5 group. The DNR-
BUFFER board is located at the center of the enclosure, which is also at the
center point of the ADDR/CTRL bus. The DNR-CPU-1000 module is also
located at the center of the enclosure and the center of the data bus to minimize
bus delays. The CPU addresses I/0 Boards and transmits clock ticks through
the Buffer Board, which controls the Addr/Ctrl and clock lines to the modules.

Temperature sensors monitor temperatures within the enclosure above the
DNR-POWER-DC module and the DNR-CPU module.
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2.7 DNR-CPU/NIC The DNR-CPU/NIC Core Module (DNR-CPU-1000, DNR-CPU-1000-02, or

Module

enclosure.

DNR-CPU-1000-03) occupies two slots of a DNR-X-1G RACKtangle™

The DNR-CPU/NIC Core module consists of a Freescale (formerly Motorola)
MPC8347 or MPC8347E 32-hit 400 MHz CPU and peripheral devices (USB 2.0,
RS-232, NIC, SD, etc) for use with a Gigabit Ethernet communication network
and an internal 66 MHz 32-bit common logic interface bus. The NICs are copper
(1000BaseT) interfaces. The module has an RS-232 port used for configuration
and also two USB 2.0 ports (controller and slave) for general purpose use (not
implemented yet). LEDs on the front panel of each module indicate the current
operating status of the device.

_! . RS-232
i00n %
rv () Qusr /
[ con(O Oss
s O
Sync/Reset
[ NIC 2
4!’/
SD Card
NIC 1
UsBB —
 United
Hectronic
Industries
i

Front Panel

Figure 2-17. DNR-X-1G Series Core Module (CPU/NIC)

DB-9 Connector
for serial port

Diagnostic
Port - NIC2

Primary Ethernet
Port - NIC1

USB A

USB B
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2.7.1 Device Figure 2-17 shows the architecture of the DNR-CPU-1000 Series Core
Architecture ~ Modules:
of DNR Core
Module
{ 32-bit 66-MHz bus ]

1000-BASE-T

=

(
\

Ml

*IEEE 1588 network synchronization support on -02 and -03 CPU versions

Figure 2-18. FreeScale PowerPC CPU/NIC Controller Architecture

The core of the system is a Freescale PowerPC MPC8347 or MPC8347E 32-bit
400 MHz processor, which controls the following components:

Table 2-2 Components in PowerDNR Core Module (DNR-CPU-1000 Series)

Item Description

NIC1: The NIC1 port provides communication between the DNR system and the
Primary Network primary LAN network.
Interface MII Port

NIC2: The NIC2 port provides access to the DNR system for monitoring system health
Diagnostic Network during operation, using a separate diagnostic port. This port may also be
Interface MII Port assigned as the primary Ethernet port if NIC1 is not available for use.

RS-232 Port The RS-232 port provides a serial communication link between the DNR-X-1G

system and a standard RS-232 terminal.

USB 2.0 Dual Port The USB A and B ports are not supported on DNR-X-1G (hosted) systems
(Controller and Slave) | (only supported on UEIPAC, UEISIM, UEIModbus, and UEIOPC-UA
deployments).

32 MB or 128 MB DNR-X-1G (-00/-01) systems provide 32 MB of flash memory (DNR-CPU-

Flash Memory?! 1000).
DNR-X-1G-02 systems provide 32 MB of flash memory (DNR-CPU-1000-02).

DNR-X-1G-03 systems provide 128 MB of flash memory (DNR-CPU-1000-03).

& © Copyright 2018 ) October 2018 www.ueidag.com
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Table 2-2 Components in PowerDNR Core Module (DNR-CPU-1000 Series)

Item

Description

128 MB or 256 MB
of SDRAM?

DNR-X-1G (-00/-01) systems provide 128 MB of RAM (DNR-CPU-1000).
DNR-X-1G-02 systems provide 256 MB of RAM (DNR-CPU-1000-02).
DNR-X-1G-03 systems provide 256 MB of RAM (DNR-CPU-1000-03).

SYNC Port?

A high-speed system-to-system synchronization connector permits triggers or

clocks to be shared among multiple systems. Two systems may be connected

together directly and larger groups may use the SYNC interface to share timing
signals among many racks and systems.

The trigger and clock inputs will accept signals from standard digital logic that is
powered in the range of 3.3 V to 5 V. The inputs also have internal pull-up
resistors to an internal 5 V supply, making the inputs also compatible with a low-
side drive open-collector output. The Sync and trigger outputs have 5 V logic
levels. The sync connector’s ground and 5 V power connections are provided
by its own isolated DC-DC converter.

IEEE-1588
Synchronization

Support?

DNR-X-1G-02 and DNR-X-1G-03 systems implement IEEE-1588
synchronization in hardware. (DNR-CPU-1000-02 and DNR-CPU-1000-03)

SD Card?

A slot for inserting a Secure Digital card.

SD cards are not supported on DNR-X-1G systems.

(SD cards are only supported on UEIPAC, UEISIM, UEIModbus, and UEIOPC-
UA deployments, uses EXT3 as filesystem for the system partition and
optionally FAT32 for one or more data partitions on the UEIPAC-based stand-
alone systems only).

Solid state hard drivel

Optional solid state hard drive (only supported on UEIPAC, UEISIM,
UEIModbus, and UEIOPC-UA deployments).

Real-time Clock
(Battery Backed)

LEDs The operating conditions indicated by the front panel LEDs are described in
Figure 2-11 on page 15 through with Figure 2-13 on page 16.
Watchdog Timer With | The DNR-X-1G system includes a watchdog timer with battery backed-up real-

time clock.

1.The SD card, SSDs, RAM and flash memory are not user-accessible for PowerDNA applications (hosted
deployment). Portions of RAM and flash are available for UEIPAC-based systems (stand-alone deployment).
See UEIPAC documentation for more information.

2.1PPS and IEEE-1588 synchronization support is described in the PowerDNx 1PPS Sync Interface Manual.

Not all components are available for control from the CPU. The CPU can
program flash memory, set the LEDSs, set up the watchdog timer, set the real-
time clock and use 256 bytes of backed-up memory in the watchdog timer chip.
All functions are available at the firmware level only (described in iom.c/iom.h).

v
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The DNR-BUFFER Module provides buffering between the CPU and 1/O board
address/control/clock lines, which functions as described in Figure 2-16.
Although the module may not always be required, it is included to provide an
extra margin of safety against loss of data.

All standard cube-based PowerDNA I/O boards are also available as rack-
based PowerDNR boards. A typical PowerDNR board is functionally identical to
its corresponding PowerDNA version. The only difference between them is the
physical mounting arrangement. PowerDNR modules are designed for insertion
into the DNR-6 or DNR-12 enclosure; PowerDNA modules can be inserted only
into a PowerDNA Cube.

Refer to the datasheets and user manuals for detailed electrical specifications,
board descriptions, and user instructions for I/O boards. These documents are
available on the UEI website at www.ueidag.com.

Table 2-1 lists the DC power threshold specifications for DNR-12-1G 12-slot

DC Power RACKtangle systems.
Thresholds
Table 2-1 DC Power Thresholds for DNR-X-1G RACKtangle and HalfRACK systems
Backplane
Power Rail Turn-on Reset Turn-off
Voltages Voltage, V! | Voltage, V | Voltage, V2 Notes

Logic power |+3.3V, +2.5V, |7.5 7.2 7.0 Supplies power to all CPUs

supply +1.5V, +1.2V (When Vin is and FPGAs. DNR can com-
below 7.2V. a municate with Ethernet
voltage reset when CPU is functional
puts all
boards into
reset mode.)

Analog power | +24V 8.5 - 7.8 Analog power supply is

supply used as a regulated source

for on-board DC/DCs on
most boards

Fan power +12V 8.5 - 84

supply

On-board +VIn 7.8-8.8 - 7.5-8.5 Varies with board type.

DC/DCs that

use input

power

1. Turn-on, V: The value of Vin at which the corresponding DC/DCs are turned on.

2.

Turn-off, V: The value of Vin at which the corresponding DC/DCs are turned off.

NOTE: ADNR-12-1G CPU/NIC core module consumes only 70mW when Vin is
below 7V.

v
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Chapter 3  The DNR-6-1G Series HalfRACK System

This chapter provides the following information about the DNR-6-1G Series

HalfRACK™ system:
¢ PowerDNR DNR-6-1G System Overview (Section 3.1)
« DNR-6-1G Specifications (Section 3.2)
« DNR-6-1G Key Features (Section 3.3)
¢ DNR-6-1G HalfRACK Enclosure (Section 3.4)

« DNR-6 Power, NIC/CPU, and I/O Boards LEDs & Controls (Section 3.5)

¢« DNR-6-1G DNR-POWER-DC Module (Section 3.6)
* DNR-6-1G DNR-CPU/NIC Module (Section 3.7)

*« DNR-6-1G DNR-10-Modules (Section 3.8)

« DNR-6-1G DC Power Thresholds (Section 3.9)

NOTE: For the list of product versions available for the DNR-6-1G Series

HalfRACK systems, refer to Section 1.2 on page 3.

3.1 PowerDNR UEI DNR-6-1G HalfRACK™ systems are identical to the DNR-12-1G systems

v

DNR-6-1G except for the size of the enclosure and the number and order of I/0O boards that
System can be accepted. All standard DNA- Cube I/O boards are available in
Overview DNR- RACK versions for use in DNR-6-1G systems.

.I we A

e

i T2 i

Figure 3-1. Typical DNR-6-1G HalfRACK System
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A standard DNR-6-1G rack system consists of the following modules:
¢ One or more DNR-6 rack mounted enclosure(s)
« DNR-POWER-DC Power Module (one for each enclosure)

* DNR-CPU-1000 or DNR-CPU-1000-XX Module
(Freescale MPC8347 or MPC8347E CPU and 1-GB Ethernet
1000 Base-T Network Interface Module — one for each enclosure)

¢ Optional DNR-IO-FILLER panels (one for each unused 1/O slot)
Note: These slot covers are optional and not included in the price of the
rack.

* DNR-PSU-100 100-Watt, 120/230 VAC to +24 VDC External Power
Supply (one for each enclosure) with cable and Molex connector for
plug-in to the DNR-POWER-DC Module front panel.

To configure a complete data acquisition system, insert up to 6 DNR 1/O boards
into each PowerDNR rack enclosure. 1/0O boards may be specified in any
combination of UEI's I/O boards.

All standard PowerDNA accessories are also available for use in a PowerDNR
rack-mount system.

NOTE: For detailed descriptions of all I/O boards and accessories available for
DNR-X-1G systems, refer to www.ueidag.com.

UEI stand-alone systems (UEIPAC, UEISIM, UEIModbus, and UEIOPCUA
deployments) are also available for use with DNR-6-1G RACK systems:

« UEIPAC 600R - Programmable Automation Controller

¢ UEISIM 600R - Simulink / Simulink Coder Target

¢ UEIModbus 600R - Modbus TCP-based Controller

« UEIOPCUA 600R - OPC-UA Server, accessed by any OPC-UA client

v
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3.2 DNR-6-1G The technical specifications of the DNR-6-1G system are listed below.
Specifi-
cations

To Host Computer Two independent 1000Base-T Gigabit Ethernet
ports (100/10Base-T compatible)

Distance from host 100 meters, max

Config/General RS-232, 9-pin“D”

Sync Custom cable to sync multiple racks

1/0 Slots Available

Data transfer and communications rates

Ethernet data 20 megabytes per second

transfer rate

Analog data up to 6 megasample per sec (16-bit samples)

transfer rate

DMAP |/O mode update 1000 I/O channels (analog and/or digital)
in less than 1 millisecond, guaranteed
Freescale 8347, 400 MHz, 32-bit

Memory 128 MB (not including on-board Flash)

Status LEDs Power supplies within spec, One second system
heart-beat, Attention, Read/Write, Power, Com-
munications Active

Temp (operating) Tested to -40 °C to 70 °C

Temp (storage) -40°Cto 85°C

Humidity 0 to 95%, non-condensing

Vibration

(IEC 60068-2-64) 10-500 Hz, 3 g (rms), Broad-band random
(IEC 60068-2-6) 10-500 Hz, 3 g, Sinusoidal
Shock
(IEC 60068-2-27) 50 g, 3 ms half sine, 18 shocks at 6 orientations;
50 g, 11 ms half sine, 18 shocks at 6 orientations

MTBF 130,000 hours

Physical Dimensions

Power Requirements

Voltage 9-36VDC (AC adaptor included)

Fuse Internal 10 A

Power Dissipation 13 W at 24 VDC (not including I/O boards)

Power Monitoring

1/0 board power All internal power supplies monitored to +£1% ac-
curacy. All PS voltages may be read by host. LED
annunciators indicate out of range

Input current Monitored by host, LED indicates overcurrent

Input voltage Monitored by host, LED indicates out of range

Figure 3-2. DNR-6-1G Technical Specifications
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3.3 DNR-6-1G The following table is a list of the key features of a DNR-6-1G system.

Key Features Easy to Configure and Deploy

® Over 30 different I/O boards available
® Over 5 quadrillion possible configurations

® Gigabit Ethernet based (100/10Base-T compatible)

® Bracket kit for mounting to wall or in 19" racks

® Industrial quality rubber feet for solid table-top mounting
® Passive backplane ensures high MTBF and Low MTTR

@ Standard “Off-the-shelf” products and delivery

True Real-time Performance

® 1 msec updates guaranteed with 1000 I/O

® Up to 6 million samples per second

® Use QNX, RTX, VxWorks

Flexible Connectivity
® 1000Base-T with Cat-5 cable
® Supports WIFI / GSM / Cell networks

Compact Size:

5.25"x6.2"x 10.5"

150 analog inputs per rack

192 analog outputs per rack

288 digital I/0 bits per rack

48 counter/quadrature channels per rack
72 ARINC-429 channels per rack

24 RS-232/422/485 ports per rack

Low Power:
® Less than 13 watts per typical rack (not including I/0)
® AC, 9-36 VDC or battery powered.

Stand-alone Modes

® Upgradeable to UEIPAC 600R

® Upgradeable to UEISIM 600R

® Upgradeable to UEIModbus 600R

Rugged and Industrial:

Solid Aluminum construction
130,000 hour MTBF

Operation tested from -40°C to +70°C
Vibration tested to 3 g, (operating)
Shock tested to 50 g (operating)

All /0O isolated from rack and host PC.

Outstanding Software Support

® Windows, Linux, RT Linux, Windows RT, RTX VXworks and
QNX operating systems

® VB, VB .NET,C, C#, C++

® MATLAB, LabVIEW, OPC, Active X

Figure 3-3. DNR-6-1G HalfRACK Product Features
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3.4 DNR-6-1G This section describes the DNR-6-1G chassis and provides an overview of
HalfRACK common components included in every DNR-6-1G system.
Enclosure

3.4.1 DNR-6-1G The enclosure is a rigid mechanical structure with complete EMI shielding. A
Enclosure convenient carrying handle is also provided for portability. Unused slots can be

filled with blank filler panels. The DC/DC power module provides output voltages

of 24, 3.3, 2.5, 1.5, and 1.2 VDC for the logic/CPU and 8 VDC to power the three
cooling fans.

Carrying
Handle

Backplane
with 2 temp.
sensors

Guides for Power, <

CPU, and I/O
modules

Rubber feet (4)
for tabletop mounting

Figure 3-4. Typical HalfRACK DNR-6 Enclosure (Exploded View)

NOTE: Note that the rightmost module (I/O board 6) is 2-slots wide (to
accommodate future designs and/or custom boards).
Also note, rubber feet are supplied for desktop or tabletop mounting. If
rack mounting is desired, UEI recommends using a shelf for mounting in
a 19 inch enclosure. Refer to Section 4.7 on page 56 for more
information about mounting and field connections.
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3.4.2 DNR-6-1G Each DNR-6-1G chassis contains a power board (DNR-POWER-DC) with
Enclosure status indicators and an external ON/OFF switch, and a CPU board with a
Common dedicated GigE CPU and two Network Interface Control (NIC) ports, one for

controlling up to 6 1/0 boards mounted in the enclosure and another for

diagnostics functions. Front-loading slots allow 1/0O boards to be quickly and
easily installed and removed, if needed.

Up to 6 DNR 1/O boards can be installed in the chassis; DNR 1/O boards are
functionally identical to the corresponding Cube-based DNA boards. The only
differences between RACK and Cube I/O boards are the mounting hardware.
The DNA version I/O boards are designed to stack in a Cube chassis. The DNR
version /O boards are designed to plug into the backplane of a RACK chassis.

Components

DNR-POWER-DC DNR-CPU-1000/-XX DNR-IO-FILLER

TEEEES

up to 6 I/O Boards

Figure 3-5 Typical PowerDNR DNR-6 Board Placement
Table 3-1 Components in PowerDNR DNR-6 Enclosure

Item Description

DNR-POWER-DC One isolated DC/DC Power Module/Power Monitor with status indicators, a local
on/off switch, and 4-pin Molex Power-In connector. (Refer to “DNR-POWER-DC
Module” on page 17 for more information)

DNR-CPU-1000, One dual-slot CPU/NIC module with status indicators, two Ethernet connectors
DNR-CPU-1000-02, (Main and Diagnostic Ports), sync connector, reset pushbutton, SD card slot, USB
DNR-CPU-1000-03 controller/slave ports (future use), and a DB-9 connector for a serial port

(Refer to “DNR-CPU/NIC Module” on page 21 for a detailed description)

PowerDNR 1/O Up to 6 front pull-out I1/0O boards (DNR boards are functionally identical to

Boards PowerDNA Cube 1/O boards but designed for installation in a DNR rack
enclosure). (Refer to Section 3.8 for more information)

DNR-BP-6 One backplane with two temperature sensors (see Figure 3-4 for diagram)

DNR-IO-FILLER Blank filler panels for all unused slots (optional / not included in price of rack)

Fans Three 8-volt cooling fans mounted on the rear of the enclosure (see Figure 3-4

and Section 3.4.3 for air flow diagram)

All UEI PowerDNA modules are available in both PowerDNA and Power DNR
package designs.
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3.4.2.1 Physical A feature of the DNR-6-1G design is that the address of a module is determined
Addressing of by the position of the module within the enclosure, numbered from left to right. A
DNR-6-1G typical module address is:
Components OxA00NXXXX

where AOQO is the BASE address

n is the module position number starting from 0 at the left

XXXX is the address of the module
With this addressing method, the address of a given 1/0O board (module)
automatically changes if you move it from one position to another within the

enclosure.
The slots or module positions for the DNR-6-1G are numbered as follows (left to
right:
Physical Position Position Number Module Description
0xC POWER-DC
OxD POWER-1GB
OxE CPU/INIC
3 0x0 Modulel
4 0x1 Module2
5 0x2 Module3
6 0x3 Module4
7 0x4 Module5
8 0x5 Module6
& © Copyright 2018 October 2018 www.ueidag.com
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3.4.3 DNR-6-1G As shown in Figure 3-6 below, cooling air is drawn into the rear of the enclosure
Cooling Air via three fans, routed forward over the electronic circuit boards, up to the top of
Flow the enclosure, and then out the top rear of the enclosure. The system is

designed to maintain positive pressure cooling within the enclosure at all times.

Figure 3-6. DNR-6 Air Flow

Two sensors mounted on the backplane monitor internal temperatures
continuously, turning fans on if the internal temperature exceeds 45°C, off if it
falls below 45°C, and shutting down power if a high limit is exceeded.
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3.5 DNR-6 Power, DNR-6-1G LED indicators are illustrated in Figure 3-7.
NIC/CPU, and Note that modules used in both DNR-6 and DNR-12 systems are identical,

I/O Boards except that the DNR-6 enclosure only accepts six I/O boards. The power, CPU,
LEDs & and I/O board LEDs are individually described in “DNR-12 Power, NIC/CPU, and
Controls I/O Boards LEDs & Controls” on page 14.
] ,TempO Sensor (on backplane) Templ Sensor
@/ ©
b1 | b o/
° °
il s s . . -
(O] — N (92} < Lo © "F:
il Sllellelle oo 22
Z1581/3131131131131 82
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a||o SIS 2| 2|3 2
i e e e e e e ] e
I /@ (6} (6}

Vin [ 7 lin I 9 I| -
1.5V % e, 1.2v Liooa B2 ) §
User 20 O o Status O O O Serial Port Omv_| Status
wrO Ofo LEDS ™ Tllwo 0+ - Connector Ose | LEDs
Overtemp 11— O——Fan eYel DB-9
24 24 O
24V 3‘3@“‘3 i‘:(/ Syn c Sync/Reset e} | 7\
&y | (7°12) Conn/PB—E'—D@ |
ggv\i/ggrr]_, —NIC2 Port
on/off SD Card— DB
Slot i SD Card . NIC1 Port Connector
Power O
EOWEI’_ UsBB oy USB 20
onn- : - Slave Port )
Dein N | _USB 2.0 O
' Zfléﬁﬁ,@ Controller
Industries =3
I | Port
PowerDNR PowerDNR Typical
DNR-POWER-DC DNR-CPU-1000/-XX PowerDNR
DC/DC Module LEDs CPU/NIC Module I/O Board
— (Single Slot Model)
ATT Indicates error when red
R/W Flashes when bus is active
COM Flashes when SD Card is read/written
PG Indicates presence of valid power input
Figure 3-7. DNR-6-1G System Front Panel Arrangement
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Refer to “DNR-POWER-DC Module” on page 17 in Chapter 2 for a detailed
description of the DNR-POWER-DC Module. This unit is used in both the DNR-
6 and the DNR-12 systems.

The DNR-CPU/NIC Module (DNR-CPU-1000, DNR-CPU-1000-02, or
DNR-CPU-1000-03, depending on the product version) contains a PowerPC
8347 or 8347E CPU and associated Network Interface Control (NIC) logic that
controls all Ethernet communication functions. The DNR-CPU/NIC includes a
dual 1-GB Ethernet module. This unit is used in both the DNR-6 and the DNR-
12 systems.

Refer to “DNR-CPU/NIC Module” on page 21 in Chapter 2 for a detailed
description of the DNR-CPU-1000/-XX Module.

All standard cube-based PowerDNA I/O boards are also available as rack-
based PowerDNR boards. A typical PowerDNR board is functionally identical to
its corresponding PowerDNA version. The only difference between them is the
physical mounting arrangement. PowerDNR modules are designed for insertion
into the DNR-6 or DNR-12 enclosure; PowerDNA modules can be inserted only
into a PowerDNA Cube.

Refer to the datasheets and user manuals for detailed electrical specifications,
board descriptions, and user instructions for I1/O boards. These documents are
available on the UEI website at www.ueidag.com.
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3.9 DNR-6-1G DC Table 5-1 lists the DC power threshold specifications for DNR-6-1G HalfRACK
Power systems.
Thresholds
Table 5-1 DC Power Thresholds for DNR-6-1G HalfRACK Systems
Backplane
Power Rail Turn-on Reset Turn-off
Voltages Voltage, V! | Voltage, V | Voltage, V2 Notes

Logic power | +3.3V, +2.5V, 7.5 7.2 7.0 Supplies power to all CPUs

supply +1.5V, +1.2V (When Vin is and FPGAs_. DNR can com-
below 7.2V, a municate w!th Ethefrnet
voltage reset when CPU is functional
puts all
boards into
reset mode.)

Analog power +24V 8.5 - 7.8 Analog power supply is

supply used as a regulated source

for on-board DC/DCs on
most boards

Fan power +12V 8.5 - 8.4

supply

On-board +VIn 7.8-8.8 - 7.5-8.5 Varies with board type

DC/DCs that

use input

power

1. Turn-on, V: The value of Vin at which the corresponding DC/DCs are turned on.

2. Turn-off, V: The value of Vin at which the corresponding DC/DCs are turned off.

A DNR-6-1G CPU/NIC core module consumes only 70mW when Vin is below 7V.

v
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Chapter 4  Installation and Configuration

The following installation and configuration topics are included in this chapter:
¢ Initial Installation Guide (Section 4.1)
« Initial Boot-up (Section 4.2)
¢ |P Address Overview & Update Procedures (Section 4.3)
* Network Configuration (Section 4.4)
« Troubleshooting (Section 4.5)
¢ Updating Firmware (Section 4.6)
¢ Mounting and Field Connections (Section 4.7)
« Wiring I/0O Boards (Section 4.8)
¢ Repairing (and Upgrading) a DNR System (Section 4.9)
e Configuring a NIC Port for Diagnostic Mode (Section 4.10)
« Disabling Writes to Flash/EEPROM (NVRAM) (Section 4.11)

NOTE: Throughout this chapter, several images show just DNR-6 or DNR-12
systems. Unless otherwise noted, each representation applies to both

systems.
4.1 Initial This section describes the procedure recommended for performing an initial
Installation hardware and software setup when you first receive a DNR-X-1G system:
Guide  Verify shipment contents, Section 4.1.1

* Install software, Section 4.1.2

e Verify communication over serial port (optionally) / initial boot up,
Section 4.2

« Configure IP addresses (if needed), Section 4.3

e Connect your DNR-X-1G system to your host PC or network switch,
Section 4.4 and Section 4.7 (optionally)
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4.1.1 Inspect Inspect the contents of the shipping package. With a standard DNR-X-1G
Package system, you should find:

« A DNR-12 or DNR-6 enclosure, preinstalled with a NIC/CPU
(DNR-CPU-1000/-XX) module, DNR-POWER-DC module, blank filler
panels (if specified), plus your selection of I/O boards. ADNR-12 system
also includes a DNR-BUFFER module (not used with a DNR-6).

« A DNA-PSU-180 180-watt (for DNR-12-1G product versions) or

a DNA-PSU-100 100-watt (for DNR-6-1G) universal powerline brick!

that plugs into an AC outlet and provides 24V DC output. The supply
comes with a power cord for the mains and an adapter cable ending in
a Molex connector for plugging into the DNR-POWER-DC Module.

« DB-9 serial cable for initial hardware configuration and firmware
downloading.

« Catbe Ethernet cable (7 foot).
* CD-ROM with support software.

4.1.2 Install This section describes how to load the PowerDNA software suite onto a
Software Windows- or Linux-based computer (i.e. host PC) and run some initial tests.

The latest PowerDNA or DNR-X-1G support software is online at
www.ueidag.com/download; a copy is also on the PowerDNA Software Suite
CD.

A. Software Install: Windows

The PowerDNA CD provides one installer that combines the UEI low-level driver
and UEIDAQ Framework.

Be sure to install third-party applications (such as LabVIEW, MATLAB, or Visual
Studio) before installing the PowerDNA Software Suite. The installer
automatically searches for third-party IDE and testing suites, and adds them as

tools to the suites found.

To install the PowerDNA Software Suite, do the following:
STEP 1: Open the PowerDNA Software Suite installer as an administrator.

You can run the installer from the provided PowerDNA Software Suite CD or
from a downloaded installation from our website.

» Torun the installer from the PowerDNA Software Suite CD, insert the CD into
your CD-ROM drive. Windows should automatically start the PowerDNA
Setup program.

An installer with the UEI logo will open, and then the

PowerDNA Welcome screen should appear.

If this does not happen, run setup.exe from the CD drive:
Start >> Run >> d:\setup.exe >> OK

e To run from a recently downloaded executable from www.ueidag.com,
right-click the filename, and run as administrator.

1. A larger power supply is required for some configurations. Refer to
UEL.
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STEP 2: Follow the prompts, and then choose a PowerDNA Software Suite Setup Type.

Unless you are an expert user and have specific requirements, select Typical
Installation and accept the default configuration.

The Software Suite installer automatically installs any required tools and plugins.

If 32-bit Java VM is not detected on the system, Java JRE 1.6.5 for Windows XP
will automatically be installed for PowerDNA Explorer. As an alternative, use the
Custom option to display and ensure that all of the necessary packages are
installed.

¢ Companion Documentation:
Quick Start Guide, Configuration and Core Module,
I/0 Board Manuals, APl Programming Guide

¢ SDK: includes/lib for C/Java, examples, and JRE;
(The SDK is not the UeiDag Framework)

« PowerDNA Apps: PowerDNA Explorer, MTTTY
e PowerDNA Components (incl. DLL files)
e PowerDNA Firmware

STEP 3: Click Next to continue through the dialogs.

STEP 4: Click Finish to complete the installation.

The Software Suite installs tools needed in later steps, such as MTTTY,
PowerDNA Explorer, and the low-level driver.

UEIDAQ Framework is also included in the installation and provides the
structure for developing applications under C/C++, C#, VB.NET, ActiveX,
MATLAB, LabVIEW, LabWindows/CVI, OPC, and other programming
languages.

STEP 5: Restart the computer.

NOTE: Because the installation process modifies your Windows registry, you
should always install or uninstall the software using the appropriate
utilities. Never remove PowerDNA software from your PC directly by
deleting individual files; always use the Windows Control Panel
Add/Remove Programs utility.

B. Software Install: Linux

The PowerDNA_*.tgz file in the CD\Linux folder contains the software package
for Linux. To extract the file to a local directory:

tar -xjvf /path/to/powerdna*.tgz

Follow the instructions in the readme.txt file provided in the tar file.
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STEP 1:

STEP 2:

STEP 3:

STEP 4:

DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 4
Installation and Configuration

Perform an initial boot in preparation for configuring the network using the
following procedure:

Familiarize yourself with your DNR system front-panel layout. Note that all
connections are made on the front of the unit; no rear access is required in a
rack-mounted configuration.

Optionally, set up communication over the serial port by attaching the serial
cable between the host PC and to the RS-232 port on the front panel of the
DNR-X-1G:

a. Run a serial terminal-emulation program (e.g., MTTTY) on the PC. Any
terminal-emulation program, except HyperTerminal, may be used
(MTTTY, Minicom, TeraTerm, PuTTY, etc.).

b. Verify that COM parameters are set at: 57600 baud, 8 bits, no parity, 1
stop bit.

c. Click Connect in MTTTY, or use the commands on one of the other
terminal-emulation programs to establish communication with the
DNR-X-1G system.

Connect power to the system (9-36V DC) by plugging the Molex-type power
connector from the power supply into the mating connector at the front of the
DNR-X-1G chassis.

The power source may be the bundled DNA-PSU-180 180-watt (for DNR-12-
1G) or DNR-PSU-100 100-watt (for DNR-6-1G) powerbrick or a user-supplied
source. Note that the powerbrick plugs into a 100 - 240V, 47- 63 Hz outlet and
outputs up to 4.17A at 24 VDC.

Turn on the ON/OFF power switch at the front of the DNR-X-1G chassis.

NOTE: As soon as the system powers up, it runs through a self-diagnostic
mode and generates output on the terminal program. A typical readout
is shown in Figure 4-1 on the next page.

v
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tty Multi-threaded TTY

=]=] % |

File TTY Transfer Help
FPort Baud Parity Data Bits Stop Bits [~ Local Echo [ Mo
ICOM-’-I LI IE?EDD LI INune LI IB LI |1 LI [¥ Displaw Erors [ Mo
[~ CR=»CR/LF [~ Mo
Font... Comrm Ewvents... Flow Control... | Tirmeouts.. | Disconnect | [ Autowrap ™ Mo
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CM-4 PPCE347 detected
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UIIT U ISWUSVI0 AU 5 01T
EAM size:l128MB Flash size:32MB
Initialize uC/05-I1 (Real-Time Kernel w.280)

-

Enter 'help' for help.

Lddress Irg Model Option Phy/Virtc S5/H Pri DevH
OxA0000000 2 207 1 phys 0165992 10 o}
OxA0010000 2 650 1 phys 0154839 20 1
OxA0020000 o} 364 1 phys 0170276 30 2
OxA0030000 2 217 1 phys 0153841 40 3
OxA00C0000 2 20 1 phys 0162268 50 4
OxA00D0O000 3 40 1 phys 0162861 a0 5
OxA00EQDOO 3 5 1 cpu 0162789 0 14
Current time: 15:38:45 08/25/2017
Starting filesvystem... (H)
5D card is not present.

Power DNA wversion 4.10.0 release build 3
Built on 13:05:16 Auag 23 2017
39eMHz MPCB347 DCache:32k uC/05 v.280 is running

DQ> Two independent NICs

1Gk FD =
........ Ho link on phy=3 |i|
D> -
4 | 2
|| — kodem Status Comm Status -
1:5tatus messa)
’]_ CTS |7 DOSR I_ RIMG |7 RLSD (CD) I_ CTS Haold I_ ®OFF Hold I_ T Char

[T DSRHaold [ XOFFSent T Chars: |D
[T RLEDHaold [ EQOFSent  FxChars: IIJ

Figure 4-1.

Typical MTTTY Screen after DNR-X-1G Boot-up

The boot process displays the model, serial number, and slot positions of boards
in the rack enclosure.

You can also type show <CR> at the DQ> prompt to display information about
the system configuration, as shown in Figure 4-2.
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DQ>show
name: “'I10M-37718"
model: Bx3812
serial: AA3771A
fuct: 1.2.8.8
mac: BA:-AC:74:00:93:4E
srv: 192.168.1688.2
ip: 192.168.1688.18
gateway: 172.168.1688.1
netmazk: 255_.255.255.A
mac2: B@:BC:74:FA:23:4E
spw2: 192.168.108.182
ip2: 192.168.16868.118
gateway2: 172.168.1880.1
netmaskZ: 255.255.255.8
udp: 6334
license: "

Manuf actured 1-31.-2008
Calibrated 1312088

po> i

Figure 4-2. System Configuration Using show Command

All parameters can be changed, including the IP address, gateway, and subnet
mask (netmask) configured for the system. The next section provides

instructions for changing the IP address. Refer to Chapter 6 for more information
about changing the IP address and other parameters via the serial port.

The DNR-X-1G ships with preconfigured factory default IP addresses for NIC1
and NIC2 in nonvolatile memory (usually 192.168.100.2 for NIC1 and
192.168.100.102 for NIC2). These are static IP addresses; the system never
retrieves its IP address from a DHCP server.

This section describes when and how to change the default IP addresses.

You should change your IP address if you have multiple UEI chassis in your
application or if your application has network addressing guidelines you must
conform to.

Before connecting your DNR-X-1G to a general-purpose (company domain)
network, consider the following:

« High sampling rate measurements consume a lot of the available
bandwidth.

¢ Some samples may be significantly delayed or entirely dropped (lost)
due to network congestion, collisions or a slow switch.

¢ Whether a system will be accessed by multiple parties on a LAN.

¢ Whether multiple Cubes/RACKs/systems will operate (and interact) on
the same network.

Alternatively, if you plan to use the system for high-speed measurements where
high reliability is necessary — a direct connection between the host PC and the

DNR-X-1G NIC! is recommended.
Refer to “Network Configuration” on page 44 for more information.

1. NIC - Network Interface Controller; a commercially available Ethernet
(i.e. IEEE 802.3-2005) adapter.
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Explorer

STEP 1:
STEP 2:

STEP 3:
STEP 4
STEP 6&:

Scan Network

\

Enter new
IP Address
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You can use PowerDNA Explorer (a UEI-developed GUI application) or a serial
terminal program to change the IP address.

The first step in changing the IP address is to consult your system or network
administrator to obtain unused IP addresses.

You can change the IP address from the default using either of the following
procedures:

¢ Section 4.3.2.1 (via PowerDNA, recommended)
¢ Section 4.3.2.2. (via the serial port)

PowerDNA Explorer provides an interface for communicating with your
DNR-X-1G system over an Ethernet connection.

To use PowerDNA Explorer, you must first establish communication between
your host PC and chassis. Refer to “Getting Started with PowerDNA Explorer”
on page 69 for additional information about how to open, set up and use
PowerDNA Explorer, if needed.

To update your IP address, do the following in the PowerDNA Explorer window:

Click Scan Network to explore your system (refer to Figure 4-3 for button
location).

Click the DNR-X-1G system that you want to update,
(e.g., IOM-12345. DNR-X-1G systems are listed in the left panel).

Enter the new IP address in the IP 1 field.
Press <Return> on your keyboard.

Click Store Configuration to save your change and reset the DNR-X-1G.

Store Configuration

@, PowerDNA Explorer

Vie
BT %%
8 HostpC i

[ jomA23a5|

File Edit Network Help

£

Name: [ION-12345 |
: Model: 3006 (DNR-6-1G, Gigabit Ethernet)
| U-BootVer: 1.1.3 (PowerDNA 8347 3.2.4) (Mar 24 2014 - 12:31:23) MPCB83XX-8347A
: FW Ver: 4.10.0.3

SiN: 0162789

MAC: 00:0C:94:02.7B.E5

: IP2: 192.168.100.102 <
> IP1: [192.168.1004 | 4%

Mode: Configuration

Figure 4-3. Using PowerDNA Explorer to Change IP Address

Storing the configuration downloads the new IP address into the system’s non-
volatile memory. You might also need to change the gateway and network mask
to match settings on your LAN. These can be changed via the serial port: refer
to Section 6.4 on page 93 for more information.
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4.3.2.2 Update IP To update the IP address on your DNR-X-1G over the serial port, you must first
Address via establish serial communication between your host PC and chassis.

Serial Port To set up communication over the serial port, do the following:

a. Attach a serial cable between the host PC and the RS-232 port on the
front panel of the DNR-X-1G.

b. Run a serial terminal-emulation program (e.g., MTTTY) on the PC. Any
terminal-emulation program, except HyperTerminal, may be used
(MTTTY, Minicom, TeraTerm, PuTTY, etc.).

c. Verify that COM parameters are set at 57600 baud, 8 bits, no parity, 1
stop bit.

d. Click Connect in MTTTY, or use the commands on one of the other
terminal-emulation programs to establish communication with the
DNR-X-1G system.

NOTE: Once a connection is made, you will see a bQ> prompt when you press
<Enter>.

To update the IP address on your DNR-X-1G, enter the following commands in
the serial terminal window:

DQO> set ip 192.168.200.65
Enter user password > powerdna

DQ> store
DQ> reset

In the above example, “192.168.200.65" is the new IP address, the default
password is “powerdna”, and reset reboots the system, which is required for
the new IP address to take effect.

To verify, you can type show to display the new IP address. Refer to Section 6.4
for more descriptions of commands you can issue via the serial application,
including descriptions of the set and store commands.

Once your IP address is configured, you can connect the DNR-X-1G NIC to your
host PC or to a switch for communication via a hetwork connection.

4.3.3 Howto To change the IP address of the secondary port (NIC2), you use a serial terminal
Change the program as with the primary port, but instead use the command:
Secondary set ip2 aaa.bbb.ccc.ddd
(Diagnostic)
IP Address where aaa.bbb.ccc.ddd is the new IP address for the secondary port.
(NIC2) Then proceed the same as with the primary port. NIC2 IP addresses cannot be

changed using PowerDNA Explorer.
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4.4 Network If you do not need to connect to a company LAN and have only a single
Configuration DNR-X-1G in your system, you can connect it directly to your host as shown in
Figure 4-4 below.

NIC1 - 192.168.1.10 (Primary Port)

- ‘/

NIC2 - 192.168.100.3 (Diagnostic
P Port)

;l!ﬂ!ﬂﬂ .IlI;iI!IiIHB

W EH0 UYL

Figure 4-4. Single DNR-X-1G Direct-Connected to Host without LAN
Switch

If connecting to a network, to improve DNR-X-1G network performance, we
recommend that instead of connecting to a company-wide network, you use
separate commercially available network interface controller (NIC) cards and,
where possible, set up a single dedicated mini-network for DNR-X-1G systems
for both operation and diagnostics, as shown in as shown in Figure 4-5 below.

NIC1 - 192.168.1.10

NIC2 - 192.168.100.3
(Diagnostics)

;I!Fﬂﬂﬂ .IlIJiIﬂIilIB * i ;I!Fﬂﬂﬂ .\IJiIﬂIilIB

Figure 4-5. Single Network for Operation and Diagnhostics Using
DNR Racks and LAN Switch

As an alternative, you can configure two separate networks, one for operation
and one for diagnostic purposes, as shown in Figure 4-6.
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Figure 4-6 shows a two-rack dual network system with two LAN switches that
performs both data acquisition and diagnostic functions.

NIC1 - to Intranet ﬁ

NIC2 -
to diagnostic ports)

:Iﬂﬂl_lﬂﬂ .IlIJiIﬂIiIIE :Iﬂﬂl_lﬂﬂ .IlIJiIﬂIiIIE

W FH0 UYL W FH0 UYL

Figure 4-6. Separate Networks for Operation and Diagnostics: Two
Racks & Two Switches

This section provides an example of configuring a separate network for
diagnostics.

In this example, we assume that your office uses a Class C network (the class
intended for small networks with fewer than 256 devices) and your host is
configured with a static IP or via DHCP (Dynamic Host Configuration Protocol).

STEP 1: Obtain your networking configuration:

C:\> ipconfig

* On Windows systems, open the command prompt and type ipconfig to
display the configuration:
Start >> Programs >> ( Accessories >>) Command Prompt

Ethernet adapter Local Area Connection:
Connection-specific DNS Suffix
IPv4 Address. . . . . . . . . . . :192.168.1.10

Subnet Mask .

255.255.255.0

Default Gateway . . . . . . . . . : 192.168.1.1

e On Linux systems, use “ifconfig” instead.

In the above example, the subnet mask of 255.255.255.0 on NIC1 uses the
subnet range 192.168.1.0 through 192.168.1.255. Refer to the
IP Addressing Side Note on the next page for more information about subnets.

v

© Copyright 2018
United Electronic Industries, Inc.

October 2018 www.ueidag.com
508.921.4600

45



DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 4
Installation and Configuration

IP Addressing Side Note:
The range of usable addresses is defined by the IP address and subnet mask.

« An IP address is a number that lies within the range of 0.0.0.0 and 255.255.255.255. In the
ipconfig example shown in step 1, the IP address is 192.168.1.10.

* The subnet mask indicates where an address range starts and stops. For example, a subnet mask
255.255.255.240 has 15 usable addresses (255.255.255.255 — 255.255.255.240). In the
ipconfig example shown in step 1, the subnet is 255.255.255.0, or 255 addresses.

The subnet limits from anything.anything.anything.0 up to the max.

* The usable range for 192.168.1.10/255.255.255.0 is 192.168.1.1 to 192.168.1.254 (192.168.1.0

and 192.168.1.255 are reserved for Router and Broadcast messages).

e The usable range for 192.168.100.2/255.255.255.0 is 192.168.100.1 to 192.168.100.254

Not every IP address from 0.0.0.0 to 255.255.255.255 is usable; however, these three ranges of IP
addresses are guaranteed open for private use:

e 10.0.0.0 — 10.255.255.255
» 172.16.0.0 — 172.31.255.255
* 192.168.0.0 — 192.168.255.255

STEP 2: Install a secondary NIC card, if needed.
STEP 3: Set up a secondary network that does not overlap the existing one:

In our example, the address space 192.168.1.0-192.168.1.255 is used by NIC1.
The IP address block 192.168.100.1 to 192.168.100.255 is available and is in
the private range.

We will choose 192.168.100.1-192.168.100.255 for the PC’s secondary NIC and
setup the port as follows:

IPv4 Address: 192.168.100.3
Subnet mask: 255.255.255.0
Default Gateway:192.168.100.3

a. Onyour host PC, open the Network and Internet settings in the control
panel:

Start >> Programs >> Control Panel >>Network and Internet >> View network status and tasks

b. Click Change adapter settings in the left-sidebar, and then right-click the
adapter to bring up the Properties window.

c. Open the TCP/IPv4 properties of the adapter and edit to the network
settings noted above.

NOTE: Refer to the Appendix A for step-by-step instructions and screenshots
on how to set up TCP/IPv4 properties.

v
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Start >> Programs >> (Accessories >>) Command Prompt

e. Type ipconfig atthe Command Prompt to confirm the network
configuration on the host PC:

C:\> ipconfig

<unused adapter settings are not shown in this example>

Ethernet adapter Local Area
Connection-specific
IPv4 Address.
Subnet Mask . .
Default Gateway .

Ethernet adapter Local Area
Connection-specific
IPv4 Address.
Subnet Mask . .
Default Gateway .

Connection:

DNS Suffix
192.
255
192.

Connection 2:

DNS Suffix
192.
255
192.

168

.255
168.

168

.255

168

.1.10
.255.0
1.1

.100.3
.255.0
.100.3

STEP 4: Use a serial terminal application (e.g. MTTTY) on the host to configure the
DNR-X-1G system to use the same subnet as the host PC:

Rack NIC2 IP:

192.168.100.2

Rack NIC2 Gateway:192.168.100.3

Rack NIC2 Netmask:

255.255.255.0

a. Attach a serial cable between the host PC and the RS-232 port on the
front panel of the DNR-X-1G.

b. Run a serial terminal-emulation program (e.g., MTTTY) on the PC. Any
terminal-emulation program, except HyperTerminal, may be used
(MTTTY, Minicom, TeraTerm, PuTTY, etc.).

c. Verify that COM parameters are set at 57600 baud, 8 bits, no parity, 1
stop bit.

d. Click Connect in MTTTY, or use the commands on one of the other
terminal-emulation programs to establish communication with the
DNR-X-1G system.

e. Enter the following commands when you see the DQ command prompt:

DO>
DO>
DO>
DO>
DO>

set ip2 192.168.100.2
set gateway?2 192.168.100.3
set netmask2 255.255.255.0

store
reset

NOTE: The DNR-X-1G rack in th is example is changed to 192.168.100.2 in
step 4 above (in the same subnet as your host PC’s NIC2 at
192.168.100.3 which was set up in step 3).

Note that this example assumes NIC1 is already set on your DNR-X-1G
system.
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STEP 5: Connect the DNR-X-1G to your PC’s second NIC using a CAT5 cable. The
green LEDs on the DNR-X-1G NIC2 should light up.

STEP 6: Ping the DNR-X-1G system from the command prompt on the host PC to make
sure that it is alive (the following shows a successful response):

C:\> ping -n 1 192.168.100.2
Pinging 192.168.100.2 with 32 bytes of data:

Reply from 192.168.100.2: bytes=32 time<lms TTL=128

Ping statistics for 192.168.100.2:
Packets: Sent = 1, Received = 1, Lost = 0 (0% loss),

NOTE: A “Request Timed Out” message indicates an error.

STEP 7: The system should now be configured as shown in Figure 4-7.

NIC1 - 192.168.1.10 ﬁ

NIC2 - 192.168.100.3
(Diagnostics)

Diagnostic Primary
Port — Port
g

EEEEEA IIBIIHH-H
i1

Figure 4-7. Typical Configuration for a Single DNR-X-1G with a LAN
Switch

STEP 8: You may now use PowerDNA Explorer to view system network settings and
communicate with your system.
(Refer to Chapter 5 for more information about PowerDNA Explorer, if needed.)
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Use following checklist as a starting point when troubleshooting a system.

M Verify the PG (Power Good) LED is ON:

The 9-36 V DC power supply is plugged into the DNR-POWER-DC Power
Module panel. (Refer to Figure 2-12 on page 15 for LED locations)

] Verify the green lights on NIC ports are blinking:
The CAT5e cables are connected.

M Check communication over the Ethernet connection:

Use the command prompt to ping <system IP>.
(For example: ping 192.168.100.2)
If ping doesn’t respond, check the following

¢ Disable the firewall (temporarily) on the NIC.
e Check the NIC’s network settings.
e Check the system’s network settings.

M  Check communication over the serial connection:
Connect a serial cable between your host PC and your DNR-X-1G

chassis, open a serial communication program (e.g., MTTTY), and click
Connect:

« Press [Enter] in the serial terminal window to display the DQ> prompt.
(No prompt indicates that you are not connected).

< If you cannot connect over the serial port, check the following:
« Verify the settings: 57600 baud, no parity, 8 data bits, 1 stop bit.

* Check the device manager on your PC to see which com port you
are using. Enter that com port in your serial communications
program, (e.g., COM1, COM2, COM3), click Connect and press
<Enter>.

« If you are able to connect over the serial port, check the following:

« Type “show” the serial terminal window to verify the IP, Subnet
Mask, and Gateway.

* Note “show” results, and verify computers are on a valid subnet
and have valid IPs.

M  Reboot the DNR-X-1G system. The start-up screen should display upon
restart.

M i you have questions, contact UEI support at support@ueidag.com.

v
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4.6 Updating This section provides the following information updating the firmware for
Firmware DNR-X-1G RACKtangle/HalfRACK (i.e., RACK) systems:

« Determining Currently Installed Firmware Version (Section 4.6.1)
¢ Updating Firmware via PowerDNA Explorer (Section 4.6.2)

« Updating Firmware via Serial Interface (Section 4.6.3)

The CPU/NIC module in a DNR-X-1G stores the system firmware.

Updated firmware is periodically released to introduce new features and to
improve the performance of existing features. Updated firmware releases are
bundled with the full PowerDNA Software Suite, available for download at any
time from the UEI web site (www.ueidag.com).

To locate the latest UEI firmware after installing the PowerDNA Software Suite,
browse to the installation’s Firmware directory,
(e.g. C:\Program Files (x86)\UEI\PowerDNA\Firmware).

The directory contains the following:
e« an MTTTY executable (serial terminal application)
* two sub-directories containing the firmware

Locate the firmware in the GigE system directory: this is the Firmware_PPC_1G
subdirectory and the rom image file with extension MOT.
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4.6.1 Determining
Currently
Installed
Firmware
Version

STEP 1:

STEP 2:

STEP 3:

STEP 4
STEP 5
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Before updating the firmware of a system, check the version to determine which
update method to use.

PowerDNA Explorer, a GUI-based troubleshooting application provided with the
installation, can be used to check the firmware version:

Connect power to the DNR-X-1G system (RACK):

¢ Plug the 24 VDC power supply into the wall power outlet with the cable
provided, and connect the 24 VDC 4-pin cable into power connector of
the RACK.

Connect an Ethernet cable between the NIC 1 port on the RACK and the host
PC or network (e.g., host PC Ethernet port, switch).

Start PowerDNA Explorer:

¢ From the Windows desktop menu, navigate to
Start >> Programs >> UEI >> PowerDNA >> PowerDNA Explorer

e On Linux systems, access PowerDNA Explorer under the UEI
installation directory (<PowerDNA-x.y.z>/explorer) by typing
java -jar PowerDNAExplorer.jar

In the PowerDNA Explorer window, click Network >> Scan Network.
Select the RACK icon you wish to query (by clicking the icon).
Note the version that is given in the FW Ver field (Figure 4-8).

@, PowerDNA Explore

File Edit Metwork View Help

gl

&) %S

I8 Hgst PC

> Name: [IOM-12345 |

Model: 3006 (DNR-6-1G, Gigabit Ethernet)
U-Boot Ver: 1.1.3 (PowerDNA 8347 3.2.4) (Mar 24 2014 - 12:31:23) MPC83)({-8347A
FW \Ver: 4.11.0.18 4
SIN: 0162789
MAC: 00:0C:94:02:7B:ES
IP2: 192.168.100.102 <%

IP1:|192.168.100.2 G

Figure 4-8. Displaying the Version of Your Firmware

If the FW Ver has a yellow triangle with an exclamation point next to it (see figure
above), you have a mismatch between the firmware installed on your RACK
system and the software version on your host PC. If you see this warning, UEI
highly recommends that you update your firmware to match your software (or
software to match your firmware). Firmware version mismatches can result in
unexpected operation.

If the FW Ver shows a version of 2.x.xX.X, 3.X.X.X, or 4.x.X.X, follow the firmware
update instructions on the following pages.

For other versions of firmware, (i.e. 1.x.x.X), refer to the user manual on the CD
that accompanied your device when you purchased it.
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4.6.2 Updating Before using a new release of UEI libraries and applications to communicate
Firmware via  Wwith your system, you should install the latest version of the firmware onto the
PowerDNA CPU core module in your RACK. Mismatched versions can cause operational
Explorer errors.

Instructions for updating the CPU core via PowerDNA Explorer (over Ethernet
LAN line) are described below, and instructions for updating the CPU core via a
serial interface (using MTTTY) are provided in the following subsection.

CAUTION!
If you update the firmware on the RACK CPU board, be sure to use the
PDNA Explorer from the same release version as the new firmware.

To upload firmware with PowerDNA Explorer over LAN, do the following:
STEP 1. Connect power to the DNR-X-1G RACK:

¢ Plug the 24 VDC power supply into the wall power outlet with the cable
provided, and connect the 24 VDC 4-pin cable into Power connector of
the DNR-X-1G.

STEP 2: Connectan Ethernet cable between the NIC 1 port on the DNR-X-1G RACK and
the host PC or network (e.g., host PC Ethernet port, switch).

STEP 3: Start PowerDNA Explorer:

¢ From the Windows desktop menu, navigate to
Start >> Programs >> UEI >> PowerDNA >> PowerDNA Explorer

¢ On Linux systems, access PowerDNA Explorer under the UEI
installation directory (<PowerDNA-x.y.z>/explorer) by typing
java —-jar PowerDNAExplorer.jar

STEP 4: From the PowerDNA Explorer window, click Network >> Scan Network.
STEP 5: Select the icon of the DNR-X-1G RACK system to be updated.
STEP 6: Click Network >>Update Firmware...from the menu.

PowerDNA Explol

File Edit ﬂetworkl View Help
iﬁ ﬁ’ Address Ranges
— Scan Network Cirl-N
B HostP s
l%l : Reload Config Ctrl-R 2345 |
=lore Lonlig (DNR-6-1G, Gigabit Ethernet)
Store All Configs SISl o s ipA 8347 3.2.4) (Mar 24 2014 - 12:31:23) MPC23XX-8347A
Read Input Data  Cw-D 18 4
Unlock IOM Fag
Reset IOM... Ctrl-B :04:02.7BES
Update Firmware... Cirl-F 68100102 <%

|| IP1: [192.168.100.2 | &

Figure 4-9. Update Firmware Menu Item
STEP 7: Click “Yes” when you see the prompt:
“Are you sure you want to update firmware..”

STEP 8: Verify you are in the Firmware_PPC_1G directory, and double-click the
rom8347_X.X.X.mot (where X.X.X. is the version) file.
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STEP 9: If asked, enter the password to continue. UEI cube and RACK systems come
with the default password set to powerdna.

Authenticate IOM_00000 El

Enter user password to unlock 10 module
10OM_00D0D0

OK Cancel

Figure 4-10. Password Dialog Box

STEP 10: Wait for the progress dialog to complete. The system will then be updated and
running the new firmware.

Firmware Update Progress 5[

Writing flash of 10M_00000...
I |

Cancel

Figure 4-11. Firmware Update Progress Dialog Box

Each system is updated in three steps. First, the firmware is transferred to the
system. Second, the firmware is written to the flash memory. During this step,
the R/W light on the front of the chassis is lit, in addition to the PG light. Third,
the system is reset. During this step, the ATT, COM, and PG lights are lit, and the
R/W light will turn on and off periodically. When the system is finished resetting,
only the PG light is lit.
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4.6.3 Updating
Firmware via
Serial
Interface

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 6&:
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The following section provides the procedure for uploading firmware over the
DNR-X-1G RACK serial port using a serial terminal client. In this procedure, we
use MTTTY as the serial terminal client; however, any serial terminal application
can be used to upload the ROM image.

Connect power to the DNR-X-1G RACK:

¢ Plug the 24 VDC power supply into the wall power outlet with the cable
provided, and connect the 24 VDC 4-pin cable into Power connector of
the RACK.

Attach the serial cable to the host PC and to the RS-232 port on the front panel
of the RACK serial port.

a. Run a serial terminal-emulation program (e.g., MTTTY) on the PC.

b. Verify that COM parameters are set at: 57600 baud, 8 bits, no parity, 1
stop bit.

c. Click Connect in MTTTY, or use the commands on one of the other
terminal-emulation programs to establish communication with the
DNR-X-1G RACK system.

Use the hardware Reset switch on the front of the RACK chassis to reset the
CPU Module, or type reset at the bQ> prompt in the serial window.

While the system is starting up again, press <Enter> on your keyboard to go into
u_boot. The bQ> prompt in the serial terminal window will change to the =>
prompt when in u_boot.

Type the commands shown below to erase firmware storage area in the Flash
memory and load the new firmware (refer to Figure 4-12):

=> erase FF800000 FFOFFFFF
=> loads

NOTE: The loads command stores firmware into flash memory while
downloading it.

v
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[, Multi-threaded TTY
File TTY | Transfer Help

Fort M it Stop Bits [~ Local Echa ™| Mz Reading
IEEINM Receive File (Text). .. - I'I 'I ¥ DizplayEmars [T Mo wiriting
Sl e ™ CR=>CRAF I~ MaEverts

Fart... | Abort Sending ShifE+-FS imeotts. . I Dizconnect | ¥ Autowrap T Mo Status

32 MB Send Repeatedly...

In: |\ Abort Repeated Sending) AlE+FES

Cut: serial

Err: serial

Net: Freescale TSECO:- PHY i=s Realtek RTLE2212 (lccB812)

PHY is Freescale TSECO

W:9140 rg:0 Gig-E controller found
W:1140 rg:0 EthController Freescale TSECO
Hit any key to =stop autoboot: 0O

=» erase FFB00000 FFSFFFFF

erased Ef800000 .erased ££8320000 .erased ££840000 .erased Ef860000 .erased E£E£880
000 .erased £f8a0000 .erased £E£E8cO0000 .erased ££8e0000 .erased ££900000 .erased
820000 .erased ££f240000 .erased ff960000 .erased f£f8580000 .erased f£f2a0000 .er
ased ff9c0000 .erased ££f9e0000 . done

Erased 16 sectors

=» loads

## Ready for 5-Record download offs=0x0...

|

todem Status Cornrn Skatus T -Status message go ;I
(I_ CTS ™ DSR I~ RING W RLSDICD) || [~ CTSHold I~ ®OFFHold [ T3 Char here:
I~ DSRHod [~ XOFF Sent T Chars: [0
I~ RLSD Hold [~ EOF Sent FXChars:[0 =l

Figure 4-12. Firmware Update via Serial Port

STEP 6: Do the following to transfer the Motorola firmware image file (refer
to Figure 4-12):

a. Inthe MTTTY menu bar, select 7ransfer » Send File.
b. Navigate to your UEI installation, and select the image file:
\Program Files (x86)\UEI\PowerDNA\Firmware\Firmware PPC 1G\rom8347 4 x y.mot
NOTE: A progress bar will appear in the lower left corner of MTTTY, indicating
progress.
STEP 7: Wait for the upload to complete (it may take a few minutes).

STEP 8: After the process finishes, type go FF800100 inthe MTTTY terminal window.
The CPU module will then be updated and running the new firmware.
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4.7 Mounting and DNR-12-1G: The DNR-12-1G mounting options include mounting on a flat
Field horizontal surface such as a tabletop or floor, a flat vertical surface such as a
Connections  Wall, orin a standard 19-inch rack.

* For horizontal surface mounting, use the rubber feet supplied with the
standard enclosure or bolt the case directly to the surface.

« For mounting on a vertical wall surface, attach flanges to both ends of
the enclosure with the flanges aligned flush with the rear of the
enclosure; then fasten the flanges to the surface with screws or bolts.

* For mounting in a standard 19-inch rack, attach flanges to both ends of
the enclosure with the flanges aligned flush with the front of the
enclosure. Then attach the flanges to the rack with bolts.

NOTE: Note that the flanges are included with the purchase of the DNR-X-1G
racks. If you need more clearance from the rack front panel, refer to the
DNR-EXT-BRACKET-4 which provides 3.625 inches of clearance.

DNR-6-1G:The DNR-6-1G mounting options include the same flat horizontal
(tabletop, floor) and vertical surface (wall) options as the DNR-12-1G.

For flat horizontal surfaces, the DNR-6-1G can use the rubber feet supplied with
the standard enclosure or can be bolted directly to the horizontal surface.

For flat vertical surfaces, the DNR-6-1G can be mounted with the flange mounts;
however, since the DNR-6-1G is not 19” wide, UEI recommends using a shelf for
rack installations.

If you need technical drawings, please contact UEI support.

4.7.1 Physical DNR-12-1G: The DNR-12 enclosure used in a DNR-12-1G system is compatible
Dimensions with Specification EIA-310-C for 19” Rack Mounting Equipment and is designed
to occupy 3U units of vertical space (where 1U is 1.75"). The physical
dimensions of the DNR-12 enclosure are shown below in Figure 4-13.

18.31in.
5 £
Lo ™
o N
] ES 0
’ 5.50in. ‘ B 17.50 in.
(side view) (front view)
Note: For wall mounting, align flanges flush with rear of enclosure.
For rack mounting, align flanges with front of enclosure.
Figure 4-13. Physical Dimensions of DNR-12 Enclosure
& © Copyright 2018 October 2018 www.ueidag.com

' United Electronic Industries, Inc. 508.921.4600




DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 4| 57

Installation and Configuration

DNR-6-1G: Except for the width, the DNR-6 enclosure used in a DNR-6-1G
system is compatible with Specification EIA-310-C for 19" Rack Mounting
Equipment and is designed to occupy 3U units of vertical space (where 1U is
1.75"). The physical dimensions of the DNR-6 enclosure are shown below in

Figure 4-14.
11.31in.
D [ .
5 £
T} ™
™ N
b o v
‘ 5.501in. B 10.50 in.
(side view) r (front view)
Note: For wall mounting, align flanges flush with rear of enclosure.
For rack mounting, UEI recommends using a shelf with
DNR-6-1G systems.
Figure 4-14. Physical Dimensions of DNR-6 Enclosure
& © Copyright 2018 October 2018 www.ueidag.com
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Pinout diagrams for the power molex, synchronization port, and RS-232 serial
port connectors are shown below in Figure 4-15.

Power In’
(molex)
— |+VIN
| GND
1| GND
- |+VIN

Synchronization

+5V
+5V
Gnd

Sync Out 2
Gnd
Syncin 2
Gnd

Sync Out 1
Gnd
Syncin1

SVENOURWN =

Serial (RS-232)

I...i
—

TXD-|
RXD-

uhwWN =
VN

GND

'Mating connector and pins are off-the-shelf items:
Molex PN 39-01-4040 (connector)
Molex PN 44476-3112 (pins)

Figure 4-15 DNR-X-1G Pinout Diagrams

1000Base-T Wiring Configurations
A typical wiring configuration for a 1000Base-T network is shown in the following

figure.

To diagnostic ports
via LAN switches

iIIIiIIIHﬂ .Il;]EIIHEIIH

iIIIiIIIHﬂ .Il;]EIIHEIIH

Figure 4-16. System Configuration with LAN Switch

iIIIiIIIHﬂ .Il;]EIIHEIIH

Refer to “Network Configuration” on page 44 for more configuration options.
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4.8 Wiring I/O Refer to the applicable I/O board manuals and data sheets for pinouts and
Boards proper wiring to boards.

4.9 Repairing DNR-X-1G systems come from the factory fully configured and calibrated.
(and Individual modules are designed for field replacement and are not suited for field

Upgrading) a repais.

DNR System If you encounter a problem with a DNR system, you can powerdown your
system and remove and replace individual boards or other system modules in
the field. You can also rearrange the locations of boards within the enclosure at
any time; however, note that you may need to reprogram 1/O board locations in
your application.

No Hot Swapping

Always turn POWER OFF before performing maintenance on a UEI system.
Failure to observe this warning may result in damage to the equipment and

possible injury to personnel.

If you want to enhance, repair, or otherwise modify a specific I/O board,
however, you must send the module back to the factory or to your local
distributor.

This process requires that you request an RMA number from UEI before
shipping. To do so, contact support@ueidag.com and provide the following
information:

1. Model Number of the unit, (e.g. DNR-AI-217)
2. Serial Number of the unit

3. Reason for return, (e.g. faulty channel, needs calibration, etc.)
UEI will process the request and issue an RMA number.

4.10 Configuring a The CPU Core Module has two Ethernet ports, NIC1 and NIC2. Either port can
NIC Port for be assigned as the Main Operation Port or as a Diagnostics Port.

Diagnostic The main and diagnostics ports are interchangeable. The user application can

Mode open both ports independently and use separate handles to access each of
them. A port becomes a diagnostics port, which prevents changes in the state of
the ongoing operation, after it is configured and locked-in as a diagnostics port.
This allows great flexibility in IOM wiring — if either port or its cabling fails, you
can use the other port as the main port.

If all 1/O boards are in configuration mode and the lock is not set, the diagnostics
port functions as an equivalent of the main port. Any command that can be
executed on the main port can be executed on the diagnostics port as well.

Refer to the PowerDNA API Reference Manual for API used with this section.
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The following standard DAQBIOS commands are accessible on the diagnostics
port whenever one or more 1/O boards are in operating mode:

DQCMD_ECHO // echo
DQCMD_RDCFG // read configuration (new)
DQCMD_RDSTS // read status

DQCMD WRCHNL (selected)//write channel

DQCMD RDCHNL (selected)// read channel

DQCMD IOCTL (selected) // ioctl() - low priority command
DQCMD_SETLOCK // set/release port lock

Commands that are capable of changing the state of the running I/O boards will
not execute.

To switch a port into diagnostics mode, use the DgCmdSetLock API, as
described below:

int DAQLIB DgCmdSetLock (int Iom, uint8 Mode,char Password,uint32 *IP)

Parameters:
int Iom
uint8 Mode
char *Password

uint32 *IP

Table 4-1 Port States

// Pointer to the DQIOME structure

// Function mode (lock/unlock/check/diagnostics)
// password string; ignored (and can be NULL)

// if Mode 1is DQSETLOCK CHECK

// returns the IP address of the locking host
// if Mode 1is DQSETLOCK CHECK

<Mode> can be one of the following:

#define DQSETLOCK LOCKO // Lock IOM to host
#define DQSETLOCK UNLOCK1l // Unlock IOM

#define DQSETLOCK CHECK2 // Get locking host IP
#define DQSETLOCK DIAG4 // Switch to diagnostics

To advance a port into diagnostics mode, call this function with the <Mode>
parameter set to DOSETLOCK DIAG. To return a port to normal mode, use the
same function call with DOSETLOCK UNLOCK.

The following table describes the possible states of both ports:

Port LOCK State First Port (NIC1) Second Port (NIC2)

First DQSETLOCK_UNLOCK Full functionality Full functionality
DQSETLOCK_LOCK Full functionality, locked to the | All but state change functions

host
DQSETLOCK_DIAG Diagnostic functionality only Full functionality
Second |DQSETLOCK UNLOCK Full functionality Full functionality
DQSETLOCK_LOCK All but state change functions | Full functionality, locked to the
host
DQSETLOCK_DIAG Full functionality Diagnostics functionality only
DQCMD_ECHO

This command returns information about the board(s) installed. Use of this
command is described in the PowerDNA API Reference Manual.
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DQCMD_RDCFG
This command returns the current configuration of the specified board(s):

int DAQLIB DgCmdReadCfg(int Iom, DQRDCFG pDQRACfg[], uint32 maxsize, uint32*

entries)
int Iom // a pointer to the DQIOME structure
DQRDCFG pDQRACfg[] // structure that contains board configuration
ulnt32 maxsize // number of DQRDCFG structures passed
ulnt32* entries // number of DQRDCFG structures returned

typedef struct (

uint8 DEV; // device (host fills this field)

uint8 ss; // subsystem (host)

ulint32 status; // device status (device returns following fields)
uine32 cfg; // configuration, including clocks

uint32 rate; // clock divider in 15.5ns intervals

uint32 clsize; // size of the channel list

uint32 cl[]; // channel list - variable size

) DORDCFG, *pDQRDCFG;

Note: Use device!=0x80 to indicate that this is the last device in the list.

DQCMD_RDSTS
This command returns the status of the IOM and each and every board in the
stack (upon request):

int DAQLIB DgCmdReadStatus (int Iom, uint8 *DeviceNum, uint32 *Entries,
uint32 *Status, uint32 *StatusSize)

Parameters:
int Iom // A pointer to the DQIOME structure
unit8 *DeviceNum // Array of board numbers to retrieve status
uint32 *Entries // Number of entries in DeviceNum array
uint32 *Status // Buffer to store values received from device
uint32 *StatusSize // Size of buffer, 32-bit chunks.
// Returns number of 32-bit wvalues
// copied into Status

There are special device numbers to access status of various boards:

OxFE — returns IOM status and status of all boards (note that each board status
is expressed as four 32-bit words. Thus, the maximum size of status packets is
(4 + 14*4)*sizeof(uint32) = 240 bytes.

0x7F —returns IOM status only (four bytes)
0x0 . . .O0xE —returns status of one of the boards
The status for each board consists of four 32-bit words, as follows:

/* status offsets into devob].status array */
#define STS STATE(0) // state of the board
#define STS POST (1) // post status

#define STS FW(2) // firmware status
#define STS LOGIC(3) // logic status

The first word is the state of the board — what mode of operation it is in, and the
lower 8-bits of the timestamp. If the 10 us timestamp does not change after each
call, the logic is in the inoperative state, as:
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#define

STS_STATE TS SH
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(8)

#define STS STATE TS SH INS(S,TS,MD)

#define

/* POST
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

/*logic
#define

#define
#define

#define
#define
#define
#define
#define
#define

#define

#define

#define

((S & Oxfff£f00£0) | ((TS<<8)

STS STATE STICKY

(0)
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& Oxf£f00) | (MD&OxE))

The second word describes the status of the board. It is written when the board
enters initialization mode and remains unchanged until the next reboot.

STS POST SDCARD FAILED, STS POST DC24 and STS POST DCCORE can
be changed during operation if the corresponding failure occurs.

status flags */

STS POST MEM FAIL

STS POST EEPROM FAIL
STS POST LAYER FAILED
STS POST FLASH FAILED
STS POST SDCARD FAILED
STS_POST_DC24

STS POST DCCORE

STS POST BUSTEST FAILED
STS POST BUSFAIL DATA
STS POST BUSFAIL ADDR
STS POST OVERHEAT

STS_POST_ STICKY

(1L<<0) //
(1L<<1) //
(11L<<2) //
(1L<<3) //
(1L<<4) //
(1L<<5) //
(1L<<6) //
(1L<<7) //
(1L<<8) //
(1L<<9) //
11L<<10) //

Memory test failed

EEPROM read failed

board failure

Flash checksum error

SD card is not present
DC->24 board failed

Core voltage problem

Bus test failed (hwtest.c)
Bus test failed on data tst
Bus test failed on addr tst
Overheat detected

(STS_POST MEM FAIL|STS POST BUSTEST FAILED|

STS_POST_BUSFAIL DATA|STS POST BUSFAIL_ ADDR)

The third word contains the logic status flags. They are read and assembled
from the various registers of the common board interface (CLI) upon request.
Not all boards implement full functionality and boards operating normally should
not show any flags set.

status flags */
STS LOGIC DC OOR

STS_LOGIC_DC_FAILED
STS LOGIC_TRIG_START

STS_LOGIC TRIG STOP

STS_LOGIC_CLO_NOT_ RUNNING

STS LOGIC CLI NOT RUNNING

STS_LOGIC_CVCLK CLO_ERR
STS LOGIC CVCLK CLI_ERR
STS LOGIC CLCLK CLO_ERR
STS LOGIC CVCLK CLI_ERR

STS_LOGIC_NO REPORTING

STS LOGIC STICKY

(1UL<<0)

(1UL<<1)
(1UL<<2)

(1UL<<3)
(1UL<<4)
(1UL<<5)
1UL<<6
1UL<<7

1UL<<8

(
(
(
(1UL<<9

)
)
)
)

(1UL<<31)

// DC/DC out of range (IOM
//also)

// DC/DC failed (IOM also)
// Trigger event started
// (IOM also)

// Trigger event stopped
// (IOM also)

// Output channel list not
// running

// Input channel list not
// running

// CV clock error for CLO
// CV clock error for CLI
// CL clock error for CLO
// CL clock error for CLI
// Installed logic does not

//

support error reporting

(STS_LOGIC_NO_REPORTING)
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The fourth word contains the status of the firmware. A board operating normally
does not have any flags set except STS FW_CONFIG_DONE, which means the
board was properly configured before entering operating mode (it is cleared
upon re-entering configuration mode) and STS FW OPER MODE, which means
that the board switched into operating mode without any errors.

/* fw status flags */

#define

#define

#define

#define

#define

#define

#define

#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

#define
#define

#define

#define

#define

STS_FW_CLK_OOR
STS_FW_SYNC_ERR

STS_FW_CHNL_ERR

(1UL<<0)

(1UL<<1])

(1UL<L2)

STS_FW_BUF SCANS_ PER_INT

(1UL<<3)

STS_FW_BUF SAMPS PER_PKT

STS_FW_BUF RING_SZ
STS_FW_BUF PREBUF_SZ
STS_FW_BAD CONFIG

STS_FW_BUF OVER
STS_FW_BUF UNDER

STS_FW_LYR FIFO OVER

(1UL<<4)
(1UL<LD)
(1UL<<6)
(1UL<LT)

1UL<<8)

1UL<<9)
1UL<<10

STS FW_LYR FIFO UNDER (1UL<<11

STS_FW_EEPROM FAIL
STS_FW_GENERAL FAIL
STS_FW_ISO TIMEOUT
STS_FW_FIR GAIN ERR
STS_FW_OUT FAIL
STS_FW_IO_ FAIL

STS_FW_NO_MEMORY
STS_FW_BAD OPER

STS_FW_LAYER ERR

STS_FW_CONFIG_DONE

STS_FW_OPER_MODE

1UL<<14
1UL<<15

(
(
(
(
(1UL<<12
(
(
(
(1UL<<16

)
)
)
1UL<<13)
)
)
)

(1UL<<17)

(1UL<<18
(1UL<<19)

(1UL<<20)

(1UL<<30)

(1UL<<31)

/* status helper macros/defines */
#define STS FW STICKY (STS FW EEPROM FAIL|STS FW GENERAL FAIL)

//
//
//
//
//

//
//

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

Clock out of range (IOM
also)

Synchronization interface
error (IOM also)

Channel list is incorrect

Buf setting error:
scans/packet

Buf setting error:
samples/packet

Buf setting error: FW
buffer ring size
Buf setting error: Pre-

buffering size

Board cannot operate in

current config

Firmware buffer overrun

Firmware buffer underrun

Board FIFO overrun

Board FIFO underrun

Board EEPROM failed

Board general failure

Isolated part reply timeout

Sum of fir coeffs is not correct
Output CB tripped or over-
current

Messaging I/0 failed
boards)

(5xx

//Error with memory allocation

//
//
//
//

Operation was not performed
properly

Board entered operation
successfully

//Configuration is completed

//

//

(no error)
// Board entered operation
mode successfully

Status bits are divided into “conditional” and “sticky”. Conditional bits are set
when a condition arises; they are cleared when the error condition expires.
Sticky bits are persistent once set and are cleared by reading their status.
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DQCMD_IOCTL

This command is used to retrieve data from the board. When a port is in
diagnostic mode, it returns current data but cannot reprogram the channel list.
The channel list is used to inform the handler the ID of the channel from which
data should be retrieved.

The following subset of functions, which rely on the DQCMD_IOCTL command
for transport, are supported:

Table 4-2 List of Functions and Associated Boards

Function Associated Board Type(s)
DgAdv201Read Al-201 and Al-202
DgAdv205Read Al-205
DgAdv207Read Al-207
DgAdv225Read Al-225
DgAdv3xxWrite Al-302/308 and Al-332
DgAdv40xRead DIO-401/405/404/406
DgAdv403Read DIO-403
DgAdv416GetAll DIO-416 -- Voltage, current, and circuit
breaker state monitoring
DgAdv432GetAll DI0O-432 -- Voltage, current, and circuit
breaker state monitoring
DgAdv448Read DIO-448
DgAdv448ReadAdc DIO-448 -- Voltage monitoring
DgAdv501GetStatistics SL-501and SL-508 -- Received/error counters
DgAdv566GetStatistics ARINC-429-566 -- Received/error counters
DgAdv601Read CT-601 -- Counters, states of input lines
DgAdv604Read QUAD-604 -- Positions, states of input lines
& © Copyright 2018 October 2018 www.ueidag.com
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Sequence of Operation
To use the diagnostic port without affecting performance of the main port, UEI
recommends that you use the following sequence of operations:

1.

o > 0D

9.

Open main port.

Open diagnostics port.

Perform hardware reset (optional) and re-open ports, if needed.
Lock diagnostic port into DQSETLOCK_DIAG.

When operation is configured on the main port, read the status of the
diagnostics port to verify that the configuration was programmed
correctly.

. Once operation on the main port is started, the diagnostics port

becomes available for data retrieval.

Read status of the diagnostics port to make sure that all boards of
interest successfully entered operating mode without error.

In the cycle:
a. Retrieve the current status once a second.
b. Check the flags for error conditions.
c. Retrieve additional data if any flags are set.

Stop operation and unlock diagnostics port.

10.Resume normal operation with main port.
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DNR-X-1G systems include a hardware feature that provides the option of
disabling writes to non-volatile memory (NVRAM).

By installing the NVRAM protection jumper, all writes to flash and EEPROM will
be disabled on the hardware level.

NOTE: Writes to the EEPROM on the DNx-AO-358 and DNx-AO-364 are not
disabled by this process.
Applications that must disable all NVRAM writes should not include the
DNx-AO-358 and DNx-AO-364 products in their system.

Note that installing the NVRAM protection jumper requires the DNR-CPU-1000/
DNR-CPU-1000-XX module in the DNR-X-1G chassis to have a PCB board
removed and replaced. In general UEI does not recommend that users remove
PCB boards from their carriers: over-torquing screws or bending PCB boards
can permanently damage the DNR-CPU-1000 modules. UEI can install and
remove jumpers as needed, if you have any concerns.

To disable writes to non-volatile memory, do the following:

STEP 1. Turn OFF power to the DNR-X-1G system using the toggle switch at the front of
the system.
STEP 2: Identify the DNR-CPU-1000 module in your DNR-X-1G chassis, and using a
torque screwdriver, loosen the thumbscrews securing the module to the chassis.
Lift the insertion/extraction lever and remove the CPU/NIC board
(DNR-CPU-1000/-XX) from the enclosure. (Refer to figure below).
| 1004 "5* DB-9 Connector
[ :::8 8 — for serial port
s O
3 Me 2 Diagnostic
: 4T Port-NIC2
,
S Gard Primary Ethernet
Port - NIC1 d
[ USBA
“ Z;’J:f;’,g,:)
Industries

Isometric of Carrier
(holds two circuit boards — CPU and NIC)

Figure 4-17. DNR-X-1G NIC/CPU Core Module and Carrier

Front Panel
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CAUTION! Care must be taken when removing PCB boards from carrier.
Over-tightening or forcing hardware can crack boards, damage
components and/or leave the DNR- NIC/CPU module inoperable.

STEP 3: To remove the lower PCB board from the carrier, do the following:

a. Loosen 1 Phillips screw (4-40 x 1 inch) from the bottom of the carrier
using 1/4” locknut driver and Phillips screwdriver. Remove screw, 3
plastic spacers, and locknut. Retain hardware.

b. Gently slide lower PCB board from carrier.

STEP 4: Locate J4 jumper block on board removed in the previous step. Refer to
Figure 4-18 for location.

NVRAM
Protection
Jumper

Figure 4-18. NVRAM Protection Jumper
STEP 5: Insertjumper between pins 13 and 15 on J4 jumper block. Refer to Figure 4-18.

CAUTION! Care must be taken when replacing PCB boards into carrier.
Over-tightening or forcing hardware can crack boards, damage

components and/or leave the DNR- NIC/CPU module inoperable.

STEP 6: To install the lower PCB board into the carrier, do the following:

a. Gently slide lower PCB board into carrier. Care must be taken when
sliding the board in; electrolytic capacitors on board can get damaged if
they scrape against top board.

b. Align PCB board LEDs, RESET button, and sync port with openings on
carrier: Be sure the RESET button is free to move. (See Figure 4-17 for

location)
c. Slide and align retained small plastic spacer between carrier and lower
board.
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d. Slide and align retained large plastic spacer between lower and upper
boards.

e. From the bottom of the carrier, insert the retained Phillips screw (4-40 x
1 inch) through the carrier, small plastic spacer, lower PCB board, large
plastic spacer, and upper PCB board.

Check PCB board LEDs, RESET button, and sync port at the front of the
carrier: RESET button should be free to move.

—h

g. Slide retained small plastic spacer on Phillips screw and install locknut.

=

Gently tighten with 1/4” locknut driver and Phillips screwdriver, taking
care not to over-tighten. Over-tightening can crack PCB boards.

STEP 7: Insertthe DNR-CPU-1000/-XX module into the enclosure, being careful to align
the board with the top and bottom guides. Fully insert the module into the guides
and use the insertion lever to seat the board into the backplane connector.

STEP 8: Using the torque screwdriver set to 5 in-lb, screw in the thumbscrews until the
torque screwdriver clicks.

STEP 9: Power up the system by turning ON the power switch on the DNR-POWER-DC
module.

4.11.2 Re-enabling To re-enable writes to non-volatile memory, repeat the procedure in
NVRAM Writes Section 4.11.1 except remove the jumper in step 5 instead of installing it.
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PowerDNA Explorer

PowerDNA Explorer

PowerDNA Explorer is a GUI-based application for communicating with your
DNR-X-1G system. PowerDNA Explorer simplifies configuration and setup of
your system, as well as allowing you to check your communication link and start
exploring your RACKtangle/HalfRACK and I/O boards.

This chapter provides the following information:
e Getting Started with PowerDNA Explorer (Section 5.1)
« Overview of the Main Window (Section 5.2)
« Exploring 1/0 Boards with PowerDNA Explorer (Section 5.3)

File Edit Network View Help

- AlE

&

&R

i st pC
-

5.1 Getting
Started

M-12345 | -

with

PowerDNA
Explorer

U-Boot Ver: 1.1.3 (FowerDNA 8347 3.2.4) (Mar 24 2014 - 12:31:23) MPCB3X0{-3347A

Name: [ION-12345 |
Model: 3006 (DNR-6-1G, Gigahit Ethernet)

FW Ver: 410.0.3
SIN: 0162789
MAC: 00:0C:94:02.7VB.ES
IP2: 192.168.100.102 <
IP1: |192.168.100.4 L
Mode: Configuration

Figure 5-1. PowerDNA Explorer

PowerDNA Explorer can be used on Windows or Linux systems.
On Windows systems, access PowerDNA Explorer from the Start menu:
« Start > All Programs > UEI > PowerDNA > PowerDNA Explorer

On Linux systems, access PowerDNA Explorer under the UEI installation
directory (<PowerDNA-x.y.z>/explorer) by typing:

e Jjava -jar PowerDNAExplorer.jar

NOTE: UEI provides a PowerDNA Explorer DEMO with the installation that lets
you safely explore the menus and I/O board screens without using
actual hardware. DEMOs are located in the same directories as the
PowerDNA Explorer executables.
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5.1.1 Connecting PowerDNA Explorer has the capability of identifying DNR-X-1G rack systems (or

PowerDNA PPCx/PPCx-1G Cubes) on a selected network. Using PowerDNA Explorer, you
Explorer to scan the network, and discovered systems are listed in the left-hand pane of the
display.

Your System
To display pertinent hardware and firmware information about a system, once it

is discovered, you simply click the specific system shown in the left-hand pane.

To display pertinent information about an 1/0O board in the system, you can click
the I/O board of a specific system and then manipulate its inputs or outputs in the
settings screen. PowerDNA Explorer lets you verify that the system is
communicating with the host and that the 1/0O boards are functioning properly.

To scan the network for DNR-X-1G rack systems or Cubes, you must provide a
set of addresses to scan. Do the following to setup the address range:

STEP 1: Select Network >> Address Ranges from the menu:

PowerDNA Explorel

File Edit uelvmrk‘ View Help

ﬁmﬂmn&ngw 0w

Scan Network ciri-fy

Reload Config Cirl-R 7 6.4 (a6)
Store Config 004
Store All Configs ~ Ctri+Shift-
Read Input Data

Unlock IOM
Reset AllIOMs...  Cul-B
Update Firmware... Cirl-F

Q Address Ranges

IP Addresses:

192.168.100.2 ... 192.168.100.254 : 6334
192.168.0.20 ... 192.168.0.252 : 6334

Figure 5-2. Address Ranges to be Scanned

STEP 2: If the IP address of your PowerDNR system (e.g. 192.168.100.2) is not in the
listed range, edit the range to include it, and then click Done.
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STEP 3: Click Network >> Scan Network to scan the LAN for DNR-X-1G systems or

STEP 4:

Scan Network

cubes within the range specified in the previous step.

One or more gray icons will display in the left-hand-side of the screen. If no icons
are displayed, refer to the Troubleshooting section in the previous chapter

(Section 4.5).

Store Configuration

PowerDMNAExplorer (Demo)

Double-click an icon to display its information and list the 1/O boards:

Start Reading Input Data

\Eile Edit uetworwiew Help ‘/
KO SRR 56
B Hpstpe

Model: Al-205
Info: A-In, 4 channels

¢ B 10m_10238 (Demo)
# [0] AI-201-100

. (1] Al-225 SIN: 0029176
. [2] AL-205 Mfg. Date: May &, 2011
. [3] AO-308 :: Cal. Date: May 8, 2011
" (4] DIO-403 Base Addr.: 0xAD020000
g IRQ: 2
|| [ Modifiable

Input Range:

MName

Value

AlnD Analog Input 0

-5.2352

2 JAIn1 Analog Input 1

-0.0727

i AIn2 Analog Input 2

9.5808

i AIn3 Analog Input 3

-4.5846

Figure 5-3. Typical Screen for Analog Input Board

The screenshot above is from the PowerDNA Explorer Demo. The “demo” is a
simulator for users without hardware or for new users who want to explore the
PowerDNA Explorer program without reading/writing to real hardware. Run this
program and hover your mouse over the buttons to read the tool-tips and learn

through interacting with the program.
Some quick notes:

M  Toread froma board, click the fourth-to-last button: “Start Reading Input

Data”

M o write to the board, change a value and click the fourth button with the
red arrow on top of the chassis: “Store Configuration”. The icon with the

blue arrow on it restores the configuration.

M 7o change the IP address, change the number, deselect the field, and

“Store Configuration”. Take care not to set the IP Address to outside of the
network’s configuration subnet -or- to an IP address that is currently in

use, as the system will then become unreachable.

M 7o obtain a hardware report, click View >> Show Hardware Report.

Refer to Section 5.2 for more descriptions of the PowerDNA Explorer Window.
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5.2 Overview of The Main Window of the PowerDNA Explorer is shown in Figure 5-4 and
the Main consists of four primary sections:

window « The Menu Bar (described in Section 5.2.1)
¢ The Toolbar (described in Section 5.2.2)
e The Device Tree (described in Section 5.2.3)
e The Settings Panel (described in Section 5.2.4).

@, PowerDNA Explore =k
Menu Bar

File Edit Network View Help
Toolbar 1

System: Windows 7 6.1 (x86)
IP: 182.168.100.1

Device Tree

Settings Panel

Figure 5-4. PowerDNA Explorer Main Window

When PowerDNA Explorer is first launched, the Main window has several
buttons grayed out and shows only the Host PC in the Device Tree, as shown in
Figure 5-4. To access systems in your network, you must first scan the network
(refer to Section 5.1).

5.2.1 Menu Bar The following subsections describe menus and menu items contained in the
Menu Bar.
5.2.1.1 File Menu This section describes items under the File Menu.
5.2.1.1.1 Setting The File >> Preferences selection opens the preferences dialog.
Timeouts The preferences dialog allows you to specify timeout intervals.

ﬁ

PowerDNA Command Timeout: 100] milliseconds

Firmware Update Timeout: | 120 seconds

Figure 5-5. PowerDNA Explorer Timeout Preferences

PowerDNA Command Timeout sets the length of time PowerDNA Explorer will
wait for response from a CPU/NIC Core Module before giving up with an error. It
defaults to 100 milliseconds.

Firmware Update Timeout specifies the length of time PowerDNA Explorer will
wait when updating firmware via Network >> Update Firmware... The firmware
timeout defaults to 120 seconds. File >> Exit exits the application. If there are
unsaved device settings changes, you are prompted for confirmation.
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5.2.1.2 Network Menu This section describes items under the Network Menu.

5.2.1.2.1 Specifying IP  Network >> Address Ranges opens the Address Ranges dialog, allowing you to

Address specify where to scan for devices.
Ranges
®, Address Ranges | 28 |
IP Addresses:
192.162.100.2 ... 192.168.100.254 : 6334 Add

i |

Delete

Done

Figure 5-6. Address Ranges Dialog Box

The Address Ranges dialog allows you to specify the IP addresses and UDP
port to use to find devices. The list in the above example defaults to a single
range item that specifies the range 192.168.100.2 thru 192.168.100.254.

By clicking Add or Edit, you can specify individual addresses, as well as
address ranges. After clicking OK, specified items appear in a list in which you
can add or delete.

[ ‘

Edit Address Range L 28 J

Start Address: |192.168.100.2

Stop Address: 192 168.100/254

UDP Port: 6334

| oK H Cancel |

L8 A

Figure 5-7. Edit Address Ranges Dialog Box

5.2.1.2.2 Scanning Network >> Scan Network scans the network for devices and populates the
Network for device tree. How much of the network is scanned depends on the settings in the
UEI Chassis Network Ranges dialog.

& © (L:Jiﬁ)gtijglgltezc?rti'c Industries, Inc October 2018 www.ueidag,com
I I ustries .
v ' 508.921.4600




DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 5
PowerDNA Explorer

r&. PowerDNA Explorer g X

File Edit Hetwork View Help

ALE

5.2.1.2.3 Reloading
Configuration

5.2.1.2.4 Storing a
Configuration

5.2.1.2.5 Storing All
Configuration

5.2.1.2.6 Reading Input
Data from I/O
Boards

5.2.1.2.7 Updating the
Firmware

B HostPc

Wi
o M orzses ||| SYStem: Windows 76.1085)

IP: 192.168.100.1

Figure 5-8. After a Network >>Scan Network

In the example shown above in Figure 5-8, after Network >> Scan Network was
clicked, the DNR-X-1G chassis labeled “IOM-12345" was found and displays in
the Device Tree panel.

If you choose Scan Network when the device tree is already populated, any
new devices discovered will be added to the tree. Any existing devices that are
missing will be removed from the tree, unless you have made unsaved changes
to the device's configuration, in which case it will be marked in the tree as
missing.

Network >> Reload Config re-reads the configuration of the current device
selected in the Device Tree. If you have made changes to the settings in the
settings panel for the current device, Reload Config will replace those settings
with the current settings for the device, after prompting for confirmation.

Network >> Store Config writes the changed settings for the currently selected
device to the device. The button is disabled for devices that haven't been
modified.

Network >> Store All Configs writes all of the changed device settings to the
devices. The button is disabled if no devices have been modified.

Network >> Start Reading Input Data is enabled when the currently selected
device is an input device board. It reads the current input values to the device
and displays data read in the settings panel.

Network >> Update Firmware... loads a firmware update file to all connected
PowerDNA systems if Host PC is selected. It updates only one chassis when a
specific unit is specified. More information about updating firmware can be found
in “Updating Firmware” on page 50.

Note that writing certain configuration changes to a PowerDNA system will bring
up a password dialog box. PowerDNA Cube and RACK systems come with the
default password set to “powerdna”.
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PowerDNA Explorer

Authenticate IOM_22813 ﬂ

Enter user password to unlock 10 module
IOM_22813

OK Cancel

Figure 5-9. Password Dialog Box for “Store Config” and “ Store All
Configs”

— —

Authenticate IOM_22813 il

Enter super-user password to unlock 10 module
I0M_22813

OK Cancel

Figure 5-10. Password Dialog Box for “Update Firmware . .."
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This section describes items under the View Menu.

View >> Show Hardware Report displays hardware information for your
PowerDNA system..

DocType: PowerDNA-Hardware-Report
[Report Date: Feb 17, 2017 10:29:

oSt PC:

IP: 192.168.100.1

MIU: '1500°

Platform: Windows 7 6.1 (xB86)

PowerDNA Explorer versiom: 4.9.1.182

ICMs:

- Name: "ICM-12345 "
IP: 192.168.100.2
Layers:

— Layer: CEO
Mpdel: DNR-6-1G
S/N: '0162789"
Logic: 02.11.66
FW Ver: 4.9.1.182

U-Boot Ver: 1.1.3 ({PowerDNAR 8347 3.2.4) (Mar 24 2014 - 12:31:23) MPCE83XX

SD Type: SDHC support (up
ST: "00009EQ2"

POST: '00000000°

FW: '00000000°

LG: 00000004 (Trigger event started)
Power Layer: [Input wvoltage: 22.72 V, Input current: 0.94 A, 24V layers 1-3: 24.11 ¥V,

24V layers 4-6: 24.21 V,
3.3V layers 1-3: 3.32 V,
Temperature 1: 37.00 C,
CPU Power: [Imput Voltage:

21 BM

to 32 GByte)

2.5V layers 1-3: 2.53 V, 2.5V layers 4-6: 2.51 V,
3.3V layers 4-6: 3.32 V, 1.5V layers 1-6: 1.58 V,
1.2V layers 1-6: 1.29 V, Temperature 2: 29.00 C, Fan voltage: 8.87 V}
23.80 V, Input Current: 0.22 A, 24V layers 4-6: 24.30 V, et

| Save As.. H Email UEL..

| Done

Figure 5-11. Example of a Hardware Report
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View >> Show Wiring Diagram displays connector pins for a specific board. All
boards have this feature. The Al-207 is displayed below as an example. The

Diagram for an Wiring diagrams in PowerDNA Explorer match the wiring diagrams in the

1/0 Board

Figure 5-12. Example of a Wiring Diagram Display

5.2.1.4 Help Menu

-

following sections.

Wiring Diagram | 28 J

Al-207 (37-pin D-sub)
19 1

sEssEsETIEER R TR R
TrsEEEEEAEREREA RS

37 0
Analog Inputﬂ-mAnalcg Inputl+
Analog Input'l-mmAnalcg Inputi+

Analog Input2+ [JESIRER ~ o
Analog Input?ﬁmﬂnal{}g Input2-
Analog Inputdﬁmmﬂnalﬂg Input3-
Ansalog InputHEAnal{}g Inputd-
cuc+ JEEIIEEN ~nalog Inputs-
Analog Inputﬁ-mmAnalﬂg Inputt+
Analog Input?—EmAnalﬂg Input?+
Analog Inpuw-EmAnalcg Input8+
Analog Input‘B—E“Analcg InputS+

Analog Inputi10+ | ECHEN ~cno
Analog Inputi 1+ nAnal{}g Input10-
Analog Input‘12+“Anal{}g Input11-
Analog Input‘13+m“ﬁknalﬂg Input12-
+12v 50ma | IEN ~nalog Inputt -
Analog Input14-m“Anal{}g Inputl 4+
Analog Input1 E-EBAHEIQQ Input1 5+

Bl c iz

This section describes items under the Help Menu.

Help >> About PowerDNA Explorer shows the About ... box, which shows the
program icon, program name, version number, company name, and copyright

notice.

© Copyright 2018

v

October 2018

United Electronic Industries, Inc.

www.ueidag.com
508.921.4600

77



DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 5
PowerDNA Explorer

5.2.2 Toolbar The toolbar contains the following buttons:

e Scan Network, Show Hardware Report, Reload Config, Store
Config, Store All Configs (shown in Figure 5-13)

e Start Reading Input Data, View User Manual, Visit Documentation
Download Page, and View Wiring Diagram (shown in Figure 5-14)

Toolbar buttons duplicate the functionality of the corresponding menu items
described in the Menu Bar sections above.

Show Hardware Reload Store Store Config for
Report Configuration ~ Configuration All Devices

PowerDNA Explorer

File \gdit Hetwork Vi Hel
Scan —
Network —TH8| ?l\|'i|\!‘l| Ell=]
IHH&EFC N I0M-12345
Il = lom-12345) : ame: [OMAS4>
: Model: 3006 (DNR-6-1G,
| i| u-BootVer: 1.1.3 (PowerDNA{

IOM (RACK) Name

Figure 5-13. PowerDNA Explorer Toolbar Buttons (Config Level)

Start Reading
Input Data View User  Visit Documentation
(Live Data) Manual Download Page
/
File Edit Network Vlew
‘ i . View Wiring
Diagram
B st PC
¢ D 1om-12345 ~LIE3 LT _
o (0] Al-207 Info: A-In, 16 differential
o 1] 40-308 SIN: 0151694
&y DI0-403 || Mfg.Date: Feb1,2016
- : Cal. Date: May 24, 2016

Figure 5-14. PowerDNA Explorer Toolbar Buttons (Board Level)

5.2.3 Device Tree When the application is first launched, the tree contains a single root item
representing the host computer (see Figure 5-4).

When you select Scan Network from the Network menu or the toolbar, the
device tree is populated with all central controllers, IOMs (racks and cubes), and
device boards accessible from the network, as filtered through the

Network >> Address Ranges dialog.

Central controllers, if any, appear as children of the Host PC item. IOMs that are
connected to the PC without use of a central controller also appear as direct
children of the Host PC item.
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Each item has an icon indicating whether it is a central controller, IOM (rack or
Cube), or board. The text label for each item is the device's model number,
name, and serial number.

Boards are also labeled with their position number in brackets.

o
| [

G B Hostpo
= g IOM_19675
@ |3 1oM_20077
< [0] Al-201
< [1] A-201
< [2] Al-201
< [3) A-201

Figure 5-15. Example of the Device Tree

When an item is selected in the tree, the settings panel changes to reflect the
settings for that device. The first time an item is selected, the device is queried
as though you had invoked the Start Reading Input Data command.

On subsequent selections of the same item, the last settings are re-displayed.
Thus, if you made changes but did not write them to the device, the changes are
remembered. Invoking the Start Reading Input Data command will re-read the
device and overwrite the current settings in the settings panel.

Devices whose settings have changed, but have not been written, are displayed
in bold italics in the tree to provide a visual cue. Changed devices that become
missing on a subsequent invocation of Scan Network turn red in the tree.
(Unchanged items that become missing are simply removed from the tree.)

v
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5.2.4 Settings Panel The settings panel presents a set of controls that allows you to change the

5241

IOM Settings

settings of the device currently selected in the device tree or allows you to view

acquired input data for the device selected.

The settings panel provides the following fields when an IOM is selected in the

tree.

File Edit Network View Help

Bl

[E

&

&

ALPE

I st pc

L M s Name: [IOM-12345 | RO
S 'f Model: 3006 (DNR-6-1G, Gigabit Ethernet) R P P
U-BootVer: 1.1.3 (PowerDMNA 8347 3.2.4) (Mar 24 2014 - 12:31:23) MPC83)0(-8347A H H H
FW Ver: 4.10.0.3 = LML L
SIN: 0162789
MAC: 00:0C:94:02.7B.ES
IP2: 192.168.100.102 <
IP1: |192.168.100.4 G
Mode: Configuration
Figure 5-16. Example of IOM Settings Panel for HalfRACK DNR-6-
1G
Field Description
Name shows the IOM name. Users can enter a custom name
Model shows the model number of the IOM.
U-Boot Ver shows the U-Boot version installed on the PowerDNA system
FW Ver shows the version of the firmware installed on the PowerDNA system
SIN shows the serial number of the IOM
MAC shows the MAC address. It cannot be changed and is informational only
IP Address shows the IP addresses of the IOM. IP 1 can be changed. See Section 4.3.3 for
instructions on changing IP 2
Mode shows the mode the IOM is in: Initialization, Configuration, Operation, or

Shutdown.

Table 5-1 Fields and Descriptions for IOM Settings Panel

v
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5.2.4.2 1/O Device/ Figure 5-17 provides an overview of the screen for displaying 1/0O device

Board Settings settings. Setting options vary for I/O boards on a per-board basis. The example
below show settings for the Al-217 analog input board.

File Edit MNetwork View Help

i@ (&% i [8] 2=

B HgstPC 2 -
: Model: A-217 TR e e e
ile @ om1234s | - S N i
o 0 A1-207 ; Info: A-In, 16 differential channels, 1 CJC a1 13 K8
| @ [1]IRIG-650 | SIN: 0153841 B || || |
o (7 40-354 | mfg. Date: Apr1, 2016 L
@[3]"” 517 il cal.Date: Apr11,2016
| Base Addr.: 0xA0030000
IRQ: 2
Modifiable

Figure 5-17. Example of 1/0O Device Settings

Field Description
Model shows the model number of the device
Info shows summary of key features of the device: A for analog, D for digital, In for
input, Out for output, and the number of channels available
SIN shows the serial number of the device
Mfg. Date shows the manufacturing date
Cal. Date shows the date of the last calibration done
Base Address shows the base address of the board in the IOM system
IRQ shows which interrupt is assigned to the board
Modifiable

provides a checkbox which, when unchecked, prevents parameters from being
changed

Table 5-2 Fields and Descriptions for I1/O Device Settings Panel
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|| File Edit Network View Help |
i = 5
Host PC
== Model: Al-217
il ¢ @D om12345 ©
@ [0] Al-207 Info: A-In, 16 differential channels, 1 CJC
f S/N: 0153841
=¥ (1] IRIG-650
@ [2] AC-364 Mfq. Date: Apr1, 2016
'$[3]N 217 Cal. Date: Apr 11, 2016
Base Addr.: 0xA0030000
IRQ: 2
Modifiable
| it Range: [s10V <]
Name Value
AlnD Analog Input 0 73687
Aln1 Analog Input 1 -7.3700
AlnZ Analog Input 2 7.3684]
Aln3 Analog Input 3 -7.3703
Alnd Analog Input 4 7.3685
AlnS Analog Input 5 -7.3699
Alng Analog Input 6 7.3689
Aln7 Analog Input 7 -7.3701 |
AlnB Analog Input 8 7.3683
Alng Analog Input @ -7.3707
Aln10  |Analog Input 10 7.3688
Aln11  |Analog Input 11 -7.3699
Aln12  |Analog Input 12 7.3683
Aln13  |Analog Input 13 -7.3705
Aln14  |Analog Input 14 7.3686
Aln15  |Analog Input 15 -7.3697
cJC cJC 4.3304

5.2.4.2.1 Interacting
with /O
Boards

Figure 5-18. Screen from Network >> Start Reading Input Data

To read data from an I/O board, select Network >> Start Reading Input Data. The
Value column for any inputs will update, as shown above in the settings panel.

Also in the settings panel, you can add or edit channel names. After editing
names, choose Network >> Store Config to save changes to the board. This is
true for all boards.

Additionally, if you have changed a configuration value, but have not chosen
Network >> Store Config to save them, previous values can be re-read from the
board, using Network >> Reload Config.
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5.3 Exploring I/O Settings available through PowerDNA Explorer will be dependent on the
Boards with settings specific to each board types.

PowerDNA Examples of settings for several types of I/O boards are provided in subsections

Explorer below:
« Digital Input/Output Board Settings (Section 5.3.1)

e Analog Output Board Settings (Section 5.3.2)
¢ Analog Input Board Settings (Section 5.3.3)
e Counter/Timer Board Settings (Section 5.3.4)

NOTE: Examples in this section are an introduction to PowerDNA Explorer
capabilities; please note PowerDNA Explorer provides a communication
link with all types of UEI I/O boards, not just the board-types listed in this
section.

5.3.1 Digital Input/  This section provides an overview of PowerDNA Explorer settings for digital
Output Board input/output boards. Each type of I/O board will have displays specific to the
Settings features offered with that board. In this section, we use the DIO-403 as an

example.

NOTE: Use Network >> Start Reading Input Data to see immediate input values
in Input tabs. Use Network >> Store Config to save values to the board.

The DIO-403 board is a 48-bit DIO board. It is different from other

digital /0 boards because it groups 8-bits at a time into ports, and three ports
into two “channels”. This means that bit O in port 0 in channel 0 corresponds to
DIO pin O; bit 1 in port 1 in channel 0 corresponds to DIO pin 9; bit 2 in port 2 in
channel 0 corresponds to DIO pin 18, etc.

For the sake of abstraction in PowerDNA Explorer, we'll call all ports channels.

. PowerDNA Explore
| [ | = —| [F==]
0 & =R EE @
B st PC i
Model: DIO-403
v @ rou12345 t:-mrotaah | (6 ports of 8 I
el
< 11] 5L-508 Mig. Date: Jun 1, 2008
P 12] A0-308 c;. Date: Sun 17,2014
P icro0 | Ba IAdde.-uefoodlunno
D043 | | C IR;"_ ;
& [5] DI0402 | :
i [v] Modifiable
input | Output | Cenfiguration | Initialization | Shutdown
Name | 7] 6] 5| 4]3][2[1]0] |
DIOO  |/O Port 0 ojojojo|ololo|o
DIO1 VO Pori1 ololo|ololo]o]o
DIO2 |0 Port2 ololo|olololo]o
DIO3  |I/O Port 3 ojojojolololo|oO
DI04 |0 Port4 olojo|olololo|o
|| | |pios__JuoPorts ojojo|olololo|o
Figure 5-19. Example DIO-403 Inputs
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Input/Output/Configuration/Initialization/Shutdown tabs switch between
displaying DIO pin reading of input state data, setting DIO output state,
configuring DIO as output or input, and settings for initial and shutdown states.

The Input tabs contain the following columns:
« Name is the channel (port) name, or a user-defined string.
e 7:0 Input Values consist of 0 or 1 as read from the input pin.

Eile Edit MNetwork View Help

3|0 &

B HostPC

%‘ @ 1om-12345
¥ 0] 21207
e 141 51503
¥ 0] 10-208
w131 cTo501
=% 14 DI0-403
&$¥ [5] DI0-402

Model: DIO-403 TR TR
Info: D-IniOUt, 48 channel (6 ports of 8) i Iif|| ] [
S/N: 0040805
Mfg. Date: Jun 1, 2008
Cal. Date: Sep 17, 2014
Base Addr.: 0x40040000
IRQ: 2
Modifiable

input | Output | Configuration | Initialization | Shutdown

DI04 WO Port 4
DIOS WO Ports

Name | 7]6]5]4[3[2]1]0] |
DIO0 |10 Part0 L) bl 0] 0| | ] ]
DIOT |0 Port1 o |
DIO2 [0 Port2 L) ] Do | Do | | ] ]
DIO3  [I/0 Port 3 L ] | | T | ]

Figure 5-20. Example DIO-403 Outputs

Output tab sets the output value driven from the pin.
The Output tab contains the following columns:
* Name is the channel (port) name, or a user-defined string.

e 7:0 Output values consist of the output state to be driven from the I/O
pin: select O (unchecked) or 1 (checked).

The settings in Figure 5-20 will cause output high values on DIO pin 6, pin 20,
pin 21, and pin 26. The settings will cause output low values on DIO pins 0, 1, 2,
3,4,5,7,16,17, 18, 19, 22, 23, 24, 25, 27, 28, 29, 30, 31.

The rest of the pins are configured as inputs; input vs output configuration is set
under the Configuration tab.
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File Edit Network View Help

A IEIES

M Host PC

%Il B 1om-12245
& 101 4207
e 1151508
& 151 s0-308
& 31 cT-601
¥ 141 DID-403

o (5] DI0402 |

Model: DIO-403
Info: D-InfCut, 48 channel (6 ports of 8)
SiN: 0040805
Mfg. Date: Jun 1, 2008
Cal. Date: Sep 17, 2014
Base Addr.: 0xA0040000
IRQ: 2
Modifiable

[ nput | Output | Configuration | Initialization | Shutdown

—

MName
DIO0 (WO Port0
DI /0 Port 1
DIO2 WO Port 2
DIO3 WO Port3
DI04 (WO Port4
DIOS WD Ports

) @\O|O| @O s
OO ) @\ O ) 2

Figure 5-21. Example of DIO-403 Configuration

The Configuration tab gets/sets the current input/output directions per port. It
contains the following columns:

* Name is the channel (port) name, or a user-defined string.

¢ In/Out contains toggle switches to select whether all the channels in that
port are to be used as inputs or outputs.

Initialization/Shutdown tabs allow you to set initialization and shutdown states
on pins, as well as operation mode configuration. They contain the following
columns:

« Name is the channel (port) name, or a user-defined string.
* Mode specifies whether the channel is input or output.

e 7 through 0 contain the values 0 or 1. They are checkmarks for output
channels that allow you to select 0 (unchecked) or 1 (checked).

v
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5.3.2 Analog Output This section provides an overview of PowerDNA Explorer settings for analog

Board output boards. Each type of analog output board will have displays specific to
Settings the features offered with that board. In this section, we use the AO-308 as an
example.

NOTE: Use Network >> Store Config to save values to the board.

==

File Edit HNetwork View Help
= = —r—
T &SRR =@ E
8| postPC : )
. @ o125 Model: AD-308
P [0] A-207 Info: A-Out, 8 channels
,@ []SL-508 S/N: 0104859
o [21 A0-308 Mfg. Date: May 1, 2013
e (3] CT-601 : Cal. Date: Jan 15, 2015
@ 4] DIO-403 Base Addr.: 0xA0020000
& (5] DI0-402 -
‘| [v] Modifiable
‘| OutputRange: =10V
Output | Initialization | Shutdown
MName Value
AOUtD  |Analog Output 0 = -5.082
40Ut |Analog Qutput 1 = 10000
AOut?  |Analog Output 2 — 4,500
A0ut:  |Analog Output 3 — _h 7.569
ADUt4  |Analog Output 4 L 0000
ACUtS  |Analog Output 5 Fa—— 7.377
AOUts  |Analog Output 6 ] — 0.000
AOUT  |Analog Output 7 ==l 10000
Figure 5-22. Example AO-308 Board
Controls for changing output, initialization, and shutdown values are available
under each of the tabs in the settings panel. You can then choose
Network >> Store Config to apply all changes to the board.
Output Range is displayed above the tabs. In this example, the output range
cannot be changed and is informational only (the AO-308 output range is +10 V).
On other boards, Output Range is a popup allowing you to choose between
board-supported ranges.
The Initialization and Shutdown tabs contain controls for setting initial and
shutdown states:
« Name is the channel name or a user-defined string.
e Value contains a slider to set the voltage to output for the channel and
the numerical voltage value, which you can input directly.
& © Copyright 2018 October 2018 www.ueidag.com
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5.3.3 Analog Input  This section provides an overview of PowerDNA Explorer settings for analog

Board input boards. Each type of analog input board will have displays specific to the
; features offered with that board. In this section, we use the Al-207 as an
Settings
example.

NOTE: Use Network >> Start Reading Input Data to see immediate input
values. Use Network >> Store Config to save values to the board.

B HpstPC

l%l @ 1on-12345 ek O e
’@lﬂlﬁl—zﬂ?’ Info: A-In, 16 differential channels, 1 CJC ||u ] | 2 | Y | | | |
& (1 RIc650 | SIN: 0165992 g H H
o oa036s | 9-Date: AugH, 2016 =

‘ Cal. Date: Aug 30, 2016
Base Addr.: 0xA0000000

: IRG: 2

i [v] Modifiable

/| Input Range: 1{1,0125\;

4 | cno— anchannels | cic: e [+ c

: MName Yoltage Degrees Scale| Type |
i[ |40 |Analog Inputo -0.00001 736 F | K

i [An1 [Analog Inputt 0.00041 974]. °F |.T

§§ AlnZ Analog Input2 -0.00002 227 "C T

i |an3 Analog Input3 -0.00026 623 F [ T

Figure 5-23. Example Al-207 Board

Input Range provides a pulldown menu of the range of expected input voltages
to be measured by the board. On this board, the range can be specified as +10
V to £0.0125 V. Note if the actual voltage is outside of the range specified, the
value displayed will clip at the maximum input range value.

The Data table contains the values currently read by the device. The table is
initially blank until you refresh the data by clicking Start Reading Input Data
(refer to Section 5.2.2).

The table for the Al-207 board in this example has the following columns:
* Name is the channel name or a user-defined string.
¢ Value shows the measured input value.

« Degrees shows the temperature converted from the measured input
value.

e Scale provides a pulldown menu to select temperature scale (°C, °F, °K,
°R) on a per channel basis.

« Type provides a pulldown menu to select thermocouple type (B, C, E, J,
K, N, R, S, T) on a per channel basis.
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5.3.4 Counter/Timer This section provides an overview of PowerDNA Explorer settings for counter/
Board
Settings

timer boards. Each type of I/0O board will have displays specific to the features
offered with that board. In this section, we use the CT-601 as an example.

File Edit Network View Help

®O

Bl

8 HostPe

¢ EM 1om-12345
¥ [0 Al-207
¥ 1]5L-508
< 21 A0-308
< [31CcT-601
4] DIO-403
< [5] DI0-402

&R

|| Base Addr: 0xAD030000

| ¥l Modifiable

Model: CT-601 - —F T+ —
Info: Counter/Timer, 8 counters .
SIN: 0147486
Mfg. Date: Mov 1, 2015
Cal. Date: Mov 30, 0002 - e

IRQ: 2

Counter 0 mode: |Quadrature |v| | Start | B

Min. Gate Pulse Width: 1| ysec. []Input Pre-inversion
Min. Clock Pulse Width: 1| ysec. [ | Gate Pre-inversion

[_] Output Post-inversion —|

Relative Position: counts

Counter 1 mode: |Quadrature |v| | Start |

Min. Gate Pulse Width: 1| psec. [] Input Pre-inversion
Min. Clock Pulse Width: 1| pysec. [ | Gate Pre-inversion

[] Output Post-inversion

Relative Position: counts
Figure 5-24. Example CT-601 Module

The CT-601 board has 8 counters. Each counter can be set to one of the
different modes: Quadrature, Bin Counter, Pulse Width Modulation (PWM),
Pulse Period, or Frequency.

When you change the mode of a counter using the mode pulldown menu, the
controls for that counter will change to those appropriate for the mode.

Cuunterl]mude:|Quadrature v| | Start |

Min. Gate Pulse Width: 0| psec. [_] Input Pre-inversion
Min. Clock Pulse Width: 0| psec. [_| Gate Pre-inversion
[_] Output Post-inver sion

Relative Position: |:| counts

Figure 5-25. Example Quadrature Controls
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Cuunterl]mude:‘BinCDUMBr v| ‘ Start |

Min. Gate Pulse Width: 0| psec. || Input Pre-inversion
Min. Clock Pulse Width: 0| psec. || Gate Pre-inversion

Prescaler Value: 33 [_] Output Post-inversion
[C] Use External Clock

Counter Value:

Figure 5-26. Example Bin Counter Controls

Counter 0 mode: ‘F’L‘\ﬂul v| ‘ Start |
Dty Cycle: 50/ %  [L] Output Post-imversion

Output Frequency: 1000{ Hz (Actual Freg. = 1000 Hz)

Figure 5-27. Example Pulse Width Modulation (PWM) Controls

Counter 0 mode: ‘Pulse Period v| ‘ Start |

Min. Gate Pulse Wiidth: 0| psec. [ Input Pre-inversion
Min. Clock Pulse Width: 0| psec. || Gate Pre-inversion
Period Counter: 0 [] Output Post-inversion

Positive Count/Period: Frequency: Hz
Megative CountPeriod:

Figure 5-28. Example Pulse Period Controls

Counter 0 mode: ‘Freqnency ‘v| | Start |
Measurement Period: UE Hsec.
Measured Frequency: Hz

Figure 5-29. Example Frequency Controls

After setting the configuration for a counter, you can choose
Network >> Store Config to store the settings on the device. Clicking the Start
button will also write your configuration to the board.

Clicking the Start button for a counter will start that counter on the board. After
clicked, the Start button will turn into a Stop button, and the other controls for
that counter will become disabled until you click Stop.
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el

I8 HostPe

o @ 10m-12345
& 1] 81207
& (1] 51508
=% 171 A0-308
# 31cT601
= 141 DI0-403
¥ (5] DI0402

N B

Model: CT-601

Info: Counter/Timer, 8 counters

SIN: 0147486
Mfg. Date: Nov 1, 2015
Cal. Date: Nov 30, 0002

Base Addr.: 0xA0030000

IRQ: 2
Modifiable
Counter 0 mode: | | | Stop | B
Min. Gate Pulse Width: psec. [ |Input Pre-inversion =
Min. Clock Pulse Width: psec. [ | Gate Pre-inversion

Prescaler Value:

Counter Value:

162356784

A

[] Output Post-inversion
[] Use External Clock

Present Value of Count

Figure 5-30. Example of Started Counter

While the board is running, you can choose Network >> Store Config to retrieve
runtime values from the counter, which will display in the read-only text field(s)
of the counter control panel.
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6.2
Overview
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DNR-X-1G Series RACKtangle and HalfRACK Systems

Chapter 6

Programming CPU Board-specific Functions

Programming CPU Board-specific

This chapter provides information about programming DNR-X-1G CPU Core

modules:

¢ Memory Map Overview (Section 6.2)

e Startup Sequence (Section 6.3)

e Setting and Reading CPU Core Parameters via Serial Port (Section 6.4)

NOTE: This chapter primarily provides descriptions of DNR-X-1G CPU Core
commands that can be issued over a serial terminal.
Example code and additional documentation for programming your
application, (e.g., getting started guides, API reference, synchronization
documentation) are provided with the installation.

(DNR-CPU-1000/DNR-CPU-1000-XX).

This section describes the memory map for the DNR-CPU/NIC core modules

NOTE: DNR-CPU/NIC board revisions align with product versions. For a list of
for DNR-X-1G Series product versions, refer to Section 1.2 on page 3.

Table 6-1 Memory Map for DNR-X-1G CPU (DNR-CPU-1000)

Start

Device Address End Address Size Description

SDRAM 0x0 Ox7FFFFFF 128MB SDRAM_ADDRESS
Exception table 0x0 0x3000 12 kB Processor address map
CPU card address |OxAOOEO000 |O0xAOOEFFFC |64 kB EXT_SRAM_ADDRESS
Processor 0xE0000000
RAMBAR
Module — CS2 0xA0000000 |OxXAOOFFFFC |1 MB EXT_DEV_ADDRESS2
Module — CS3 0xA0100000 |OxAOl1FFFFC |1 MB EXT_DEV_ADDRESS3
Flash OxFEO00000 |OxFF7FFFFF |upto 24 MB |Linux kernel
(Linux kernel)
Flash (firmware) OxFF800000 |OxFFEFFFFF |upto 7 MB Firmware
Flash (U-Boot) OXFFFO00000 |OxFFF5FFFF |approximately |U-Boot

320 kB
Flash OXFFF60000 |OxFFFFFFFF |64 kB Parameters (1 sector)
(parameters)
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Table 6-2 Memory Map for DNR-X-1G-02 CPU (DNR-CPU-1000-02)

Start

Device Address End Address Size Description

SDRAM 0x0 OxFFFFFFF 256MB SDRAM_ADDRESS
Exception table 0x0 0x3000 12 kB Processor address map
CPU card address | OXAOOEOOOO |OXAOOEFFFC |64 kB EXT_SRAM_ADDRESS
Processor OxE0000000
RAMBAR
Module — CS2 0xA0000000 |OxAQOFFFFC |1 MB EXT_DEV_ADDRESS2
Module — CS3 0xA0100000 |OxAOlFFFFC |1 MB EXT_DEV_ADDRESS3
Flash OXFEOO0000 |OxXFF7FFFFF |upto24 MB |Linux kernel
(Linux kernel)
Flash (firmware) OxFF800000 |OXxFFEFFFFF |upto 7 MB Firmware
Flash (U-Boot) OxFFFO0000 |OxFFF5FFFF |approximately |U-Boot

320 kB

Flash OxFFF60000 |OxFFFFFFFF |64 kB Parameters (1 sector)
(parameters)

Table 6-3 Memory Map for DNR-X-1G-03 CPU (DNR-CPU-1000-03)

Start

Device Address End Address Size Description

SDRAM 0x0 OXFFFFFFF 256MB SDRAM_ADDRESS
Exception table 0x0 0x3000 12 kB Processor address map
CPU card address | 0OXAOOEO000 |OxAOOEFFFC |64 kB EXT_SRAM_ADDRESS
Processor 0xE0000000
RAMBAR
Module — CS2 0xA0000000 |OxAOOFFFFC |1 MB EXT_DEV_ADDRESS2
Module — CS3 0xA0100000 |OxXAOlFFFFC |1 MB EXT_DEV_ADDRESS3
Flash 0xF8000000 |OxFF7FFFFF |upto 120 MB |Linux kernel
(Linux kernel &
ROM drive)
Flash (firmware) OxFF800000 |OXFFEFFFFF |upto7 MB Firmware
Flash (U-Boot) OxFFF00000 |OxFFF5FFFF |approximately |U-Boot

320 kB

Flash OxFFF60000 |OxFFFFFFFF |64 kB Parameters (1 sector)
(parameters)

Two address ranges are notable for host software:
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Module Address Space (0xA0000000 — 0XAOOFFFFC and 0xA0100000 —
O0xAO1FFFFC). The first address range is dedicated for devices located on the
CS2 line and it accommodates sixteen modules with 64k memory map each.
The second address range is designated for fast devices located in the CS3 line
and it accommodates fifteen devices with 16MB memory map each.

After reset, the processor reads the boot-up sequence located at the address
shown in Table 6-1. The U-boot monitor initializes the processor and the
address map, retrieves information from the parameter sector of the flash
memory and tests system memory and other system resources.

When the DNR-X-1G starts rebooting, you have the option of interrupting the
reboot via a serial terminal connection between the DNR-X-1G and a host PC.
In the serial terminal window, if you type <Return> as U-Boot starts executing,
the U-Boot sequence will be interrupted. The U-Boot monitor aborts loading
firmware into memory and brings up the U-Boot command prompt => (to load
new firmware, for example).

Otherwise, U-Boot reads the firmware from the flash memory and stores it in
RAM. Then, the monitor executes the firmware.

After initializing, U-Boot performs a command list stored in its environment
sector under the bootcmd entry. A standard command to launch DNR-X-1G
firmware is “go 0x£f£800100”. U-Boot then gives up control to the firmware
code located at 0xFF800100. Firmware self-expands into the DDRAM, initializes
the exception table, and starts execution.

There are two ways to set CPU Core Module (CM) parameters. The first one is
to use the serial interface and enter commands at the DQ> prompt, and the
second one is the use of DagBIOS calls by running an application on the

host PC.

via Serial Port To connect through the serial interface, do the following:

a. Connect a 9-wire serial extender cable between the DNR-12/6 CPU/
NIC module (male plug connector) and your PC COML1 serial port
(female connector). Some cables have female-to-female connectors, so
you may have to use a gender-changer.

b. Set up your terminal to the proper serial port, 57600 bit rate, no parity,
eight data bits, and one stop bit.

NOTE: To use the MTTTY executable included with the UEI installation, open
mttty.exe in the following directory on Windows machines, and then click
Connect:

\Program Files(x86)\UEI\PowerDNA\Firmware\mttty.exe

c. Once a connection to the PowerDNR DNR-X-1G system is established,
press <Enter> on the keyboard once. The DNR-X-1G should respond
with a “DQ>" prompt (this is firmware prompt). If you see a “=>" prompt,
you are still in U-Boot.

d. Once you see the “DQ>" prompt, you can type “help <Enter>"to
receive the list of all available commands.

v
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The help command provides a list of available commands:

Command

DQ> help

help
set
show
store
flrd
mw

mr
time
pswd
Ps
test
simod
default
reset
dgping
mode
log
logf
ver
devtbl
netstat
pdj

sd
stat
nif
clear

Display this help message
Set parameter

Show parameters

Store parameters (flash)
Re-read flash (flash)

Write wr <addr> <val> [width,Db]

Read rd <addr> [width,b]
Show/Set time

Set password

Show process state #
Test something

System Init/Module Cal
Default parameters
Reset system

Send DQ ECHO to <mac addr>
Set current mode

Display log content

Find entry in the log

Show firmware version

Show all devices/layers
Show network statistics
Print device object

SD Card Commands

Display status

Display nif object

Clear terminal

[size]

help

set option value
show

store

flrd

mw

mr

time [mm/dd/yyyy]
pswd {user|su}

ps [value]

[hh:mm:ss]

test [test number]

simod [routine]

default

reset [all]

dgping
mode {init]|config]|oper|shutdown} [ID]
log [start [end]] -1 = clear
logf marker [start [end]]
ver [all]

devtbl [logic|verbose]
netstat

pdj <devno> cl

sd <command> <arguments>
stat [log]

nif

clear

v
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6.4.2 Show System The show command is one of the most frequently used commands.

Parameters show provides a list of DNR-X-1G system parameters:
Command DQ> show
name: "IOM-12345 "
model: 3006
serial: 0162789
option: 0001
fwect: 1.2.0.0
mac: 00:0C:94:02:
srv: 192.168.100.
ip: 192.168.100.
gateway: 192.168.100.
netmask: 255.255.255.
mac2: 00:0C:94:F2:
srv2: 192.168.100.
ip2: 192.168.100.
gateway2: 192.168.100.
netmask2: 255.255.255.
udp: 6334
license: "
bond prm: bonding mode: FFFFFFFF

Manufactured 7/27/2016

Calibrated 7/27/2016

To change parameters, use the “set” command (type set <Enter> for “set”

command syntax).

v
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6.4.3 Set and Store The set command allows you to change DNR-X-1G system parameters and
Commands

store allows you to save them to system memory (flash).

Typing set <Enter> provides a list of parameter names that can be changed.

DQO> set
Enter user password > ****&k&%k

Valid 'set' options:
name: <Device name>
model: <Model id>
serial: <Serial #>
option: <Option>
fwct: <autorun.runtype.portnum.umports>
mac: <ethernet address port 1>
srv: <Default IP address port 1>
ip: <IOM IP address port 1>
gateway: <gateway IP address port 1>
netmask: <netmask port 1>
mac2: <ethernet address port 2>
srv2: <Default IP address port 2>
ip2: <diagnostic port IP address>
gateway2: <diagnostic port gateway IP>
netmask2: <diagnostic port netmask>
udp: <udp port (dec)>
license: license string
bond prm: license string

NOTE: The set command may require a password. The default password for
DNR-X-1G systems is “powerdna”.

The following are examples of setting DNR-X-1G parameters:

e To set a new Primary IP address (NIC1), type:
DQ> set ip 192.168.1.10

» To set a new Secondary Diagnostic Port IP address (NIC2), type:
DO> set ip2 192.168.100.3

Other parameters can be changed the same way. Refer to Section 6.4.3.1 for
more information about each of the set parameters.

Once parameters are set, you must store them into non-volatile flash memory:

DQ> store

CRC: crc=0xDB097048 flcrc=DB097048
Flash: 1272 bytes of 1272 stored!
01d=0xC4F8C173

Xflash: 28 bytes CRC=35AA034B
Configuration stored

CRC=0xDB097048

After parameters are stored, reset the firmware.
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6.4.3.1 Setting Refer to Table 6-4 for descriptions of DNR-X-1G system parameters that can be
Parameters read or modified with the set command.
Via Serial
Interface

Table 6-4 Set Parameters

Set Parameter <Argument>

Description

name <Device name>

Sets the device name (up to 32 characters)

<model>

Device model (factory programmed, do not change)

<serial>

DNR-12/6 serial number (factory programmed, do not change)

<mac or mac2>

DNR-12/6 MAC Ethernet address (factory programmed, do not
change)

fwct
<autorun.runtype.portnum.umports>

Defines the behavior of the U-Boot upon boot-up.

The following are valid values for each field.

e for “autorun”
1 - copy firmware to SDRAM memory location and
execute from there

e for “runtype”: 2 for the DNR-12/6

e for “portnum” and “umports” should be 0 (zero)

srv <Host IP address>

Sets the host IP address for connection with the IOM primary
port (NIC1). You have to set the host IP address only if raw
Ethernet protocol is in use (used in homogenous IOM
networks only.) This parameter is ignored when the DNR-12/6
system is used over the UDP protocol or from the host.

ip <IOM IP address>

Specifies the IOM primary IP address (NIC1).

This is a critical parameter the user must change to allow the
DNR-12/6 system to be visible on the network. The DNR-12/6
responds to every UDP packet containing a DagBIOS prolog
sent to this address. Since the current release does not
support DHCP, the user should set up the IP address.

gateway <gateway IP address>

Specifies where the DNR-12/6 (NIC1) should send an IP
packet if a requested IP packet exists outside of the DNR-12/6
network (defined by the network mask).

netmask <network mask>

Specifies what type of subnet the DNR-12/6 (NIC1) is
connected to. The factory sets netmask to Type C IP network —
254 nodes maximum

srv2 <Host IP address>

Sets the host IP address for connection with the IOM
diagnostic (secondary) port (NIC2).

ip2 <IOM IP address>

Specifies the IOM diagnostic (secondary) IP address (NIC2).

gateway?2 <gateway IP address>

Specifies the IOM diagnostic (secondary) gateway (NIC2).

netmask?2 <network mask>

Specifies the IOM diagnostic (secondary) subnet mask (NIC2).
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The following is an example of setting the IP address, subnet mask (netmask),
and default gateway.

NOTE: More information about changing the IP address and other network
settings is provided in “IP Address Overview & Update Procedures” on
page 41.

In the following example, let's assume that you want to connect a DNR-12/6 to
the dedicated network (secondary NIC adapter in the host PC).
Let’s also assume that host IP address on this dedicated network is:

IP address: 192.168.100.28

Network mask: 255.255.255.0

Gateway: ignored
DNS: ignored

Internet Protocol (TCP,/IP) Properties e |

General |

Y'ou can get |P zetting: assigned automatically if your network, supportz
thiz capability. Othenvize, you need to ask your nebwaork administrator for
the appropriate |P settings.

£~ DObtain an IP addiess automatically
—i* Use the following IP address:
IF addrezs: | 132 168 100 . 28

Subnet mask: I 285 0255 0285 . 0

Diefault gateway: I

£ Obtain DNS server address automatizally

—i{* Use the following DNS zerver addreszes:

Preferred DMS zerver: |

alternate DMNS server: I

Advanced... |
(]9 I Cancel |

Figure 6-1. TCP/IP Properties

Set DNR-12/6 system address to any address in the range of 192.168.100.1
through 192.168.100.254 excluding 192.168.100.28 — the host IP address.

For example, type:
DQO> set ip 192.168.100.2

Then:
DQ> store

This sequence of commands stores a new IP address in the flash parameter
sector. Then, you have to reset the DNR-12/6 system.
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DNR-12/6 systems come from the factory with IP addresses already preset for
192.168.x.x network. The factory IP address can be found on the label located
on the back of the DNR-12/6 enclosure along with factory-set MAC address.

After the IP address is set, you can establish communication with the
DNR-12/6 system using UEI's PowerDNA Explorer (refer to Chapter 5 for more
information about PowerDNA Explorer).

6.4.4 Reset The reset command performs a physical reset of the CPU and initiates the full
DNR-X-1G startup sequence on the DNR-X-1G system:
Command
DQ> reset

Stopping DagBIOS
U-Boot 1.1.3 (PowerDNA 8347 3.2.4) (Mar 24 2014 - 12:31:23) MPC83XX

Clock configuration:
<...many U-Boot messages deleted...>

Net: Freescale TSECO:- PHY is Realtek RTL8212 (lcc912)
PHY is Freescale TSECO

W:9140 rg:0 Gig-E controller found

W:1140 rg:0 EthController Freescale TSECO

Hit any key to stop autoboot: 0

## Starting application at 0xFF800100

Welcome to PowerDNA!

PowerDNA (C) UEI, 2001-2017. Running PowerDNA Firmware on MPC8347A
Built on 13:05:16 Aug 23 2017

RAM size:128MB Flash size:32MB

Initialize uC/0S-II (Real-Time Kernel v.280)

CM-4 PPC8347 detected

6 devices detected

Address Irqgq Model Option Phy/Virt S/N Pri DevN
0xA0000000 2 207 1 phys 0165992 10 0
0xA0010000 2 650 1 phys 0154839 20 1
0xA0020000 0 364 1 phys 0170276 30 2
0xA0030000 2 217 1 phys 0153841 40 3
0xA00C0000 2 20 1 phys 0162268 50 4
0xA00D0000 3 40 1 phys 0162861 60 5
0xAQ0EQ0000 3 5 1 cpu 0162789 0 14

Current time: 10:19:54 08/30/2017

Starting filesystem... (H)

SD card is not present.

Power DNA version 4.10.0 release build 3

Built on 13:05:16 Aug 23 2017

396MHz MPC8347 DCache:32k uC/0S v.280 is running

Enter 'help' for help.

DO>
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Some commands (suchasmr, mw, set, and store)require entering a user
password. Once the password is entered, these commands become enabled
until firmware reset.

There are two levels of password protection available. The first is user level and
the second is super-user level. Super-user level is currently used only for

updating firmware over the Ethernet link.

* DO> pswd user sets up a user level password. First, you'll be asked about
your old password and then (if it matches) to enter the new password twice.

e DQ> pswd su Sets up super-user level password. First, you'll be asked
about old super-user password and then (if it matches) to enter the new
super-user password twice.

DNR-12 and DNR-6 systems come with both default passwords set to

" n
powerdna’.

Some DagBIOS commands require clearing up user or super-user password.
Use DgCmdSetPassword() before calling these functions. The PowerDNA API
Reference Manual notes which functions are password-protected.

6.4.6 Display Table The devtbl command is another of the more frequently used commands.

of Installed This command displays all I/0O boards found and initialized by firmware along
Boards & with assigned device numbers.
Logic Version Use these device numbers in host software to address the I/O devices.
Command DQ> devtbl
Address Irqg Model Option Phy/Virt S/N Pri DevN
0xA0000000 2 207 1 phys 0165992 10 0
0xA0010000 2 650 1 phys 0154839 20 1
0xA0020000 0 364 1 phys 0170276 30 2
0xA0030000 2 217 1 phys 0153841 40 3
0xA00C0000 2 20 1 phys 0162268 50 4
0xA00DO0OOO 3 40 1 phys 0162861 60 5
0xAO00EO0000 3 5 1 cpu 0162789 0 14
The devtbl command with the logic option added displays the CPU logic
version on each installed I/O board:
DQ> devtbl logic
Logic information:
DevN Mod-opt Logic CLI CLO LogOption
0 207-001 02.12.21 512 512 10127E0
1 650-001 02.11.36 1024 0 43000040
2 364-001 02.11.0A 0 4096 30000A0
3 217-001 02.11.9F 2048 512 90024E0
4 020-001 02.0D.09 0 0 101800E
5 040-001 02.10.c4 0 0 1010081
14 3006-001 02.12.3E 0 0 30303720
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DO> de
Logic
Device

Device

Device

Device

Device

Device
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The devtbl command with the verbose option added displays detailed
information about each installed 1/0 board:

vtbl verbose

capabilities:

:0 model:207-001

Sample counters are available

Logic compiled for CYCLONE family

16.5MHz serial isolation interface speed based on 66MHz system clock
2-wire interface is used

Includes NIS-->IS serializer

Includes IS-->NIS deserializer

PWM output enabled for the TMRO/TMR1 timers in SYNC module
Standard input channel list implementation used

Standard output channel list implementation used

:1 model:650-001
Sample counters are available
Standard input channel list implementation used

:2 model:364-001

Sample counters are available

PWM output enabled for the TMRO/TMR1 timers in SYNC module
Standard output channel list implementation used

:3 model:217-001

Sample counters are available

16.5MHz serial isolation interface speed based on 66MHz system clock
2-wire interface is used

PWM output enabled for the TMRO/TMR1 timers in SYNC module

Standard input channel list implementation used

Standard output channel list implementation used

:4 model:020-001

Sample counters are available

Logic compiled for CYCLONE family

IS-->NIS selector is disabled in cli sync module
Disabled triggering in cli sync module

Disabled NIS-->IS selector in cli sync module
Disabled SYNC lines part in cli sync module

:5 model:040-001

Sample counters are available

Logic compiled for CYCLONE family

PWM output enabled for the TMRO/TMR1 timers in SYNC module
8-bit output test port is unavailable

DO>
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Typing simod 5 at the serial prompt displays diagnostic information about the
DNR-X-1G Power and CPU boards. This diagnostic information includes actual
voltage readings on each of the 2.5V, 24V, 1.2V, 3.3V, and 1.5V supplies, as well
as actual temperature and current measurements.

DNR_PWR layer diagnostics

2.5DNR= 2.523%*
24DNR=24.078%*
1.2DNR= 1.294%*
Temp2=25.063%*

DNR _PWR 1G layer

2.5DNx= 2.517%*
3.3DNx= 3.315%*
24DNx=24.249%*
1.5DNx= 1.574%*
VfanX= 0.022!

I 3.3= 0.752%*
Templ=31.998*
Unit logged 1146.

DO>

2.5NIC= 2.511%* 3.3DNR= 3.322%* 3.3NIC= 3.312*%

24NIC=24.164* Vin=22.717% 1.5DNR= 1.580%*
Vfan= 8.869%* Iin= 1.151%* Templ=29.766%*
diagnostics

GND1= 0.000%*
U-Cap= 0.022*
Vin=23.896%
1.2DNx= 1.273%*
Iin= 0.210%

I 1.5= 0.008!
Temp2=31.996*

0 hours

Note that readings displayed under “DNR_PWR layer diagnostics” show
diagnostics for the DNR-POWER-DC Module (refer to Section 2.6 on page 17
for more information about this board).

Readings displayed under “DNR_PWR 1G layer diagnostics” show
diagnostics for the DNR-CPU/NIC Module (refer to Section 2.7 on page 21 for
more information).
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6.4.8 Memory Test/ Typing simod 7 performs a memory test on the DNR-X-1G CPU address

Memory Clear space.

Command The test writes standard memory test bit patterns to each memory location and
then reads each location back and verifies. At the end, it reports any bit
mismatches.

Note that this memory test writes over any content in that memory space;
therefore, it can be used to clear memory, as needed.

DQO> simod 7
Memory test/clear
Clear memory and reboot? y/[n]>n

CPU layer memory test

Start addr=0x00200000 End addr=0x07FFFFFC (125MB)
Total errors: O

DO>

Typing “y” after “Clear memory and reboot? y/[n]>" causes the chassis
to automatically reboot.

DQ> simod 7

Memory test/clear

Clear memory and reboot? y/[n]>y

CPU layer memory test

Start addr=0x00200000 End addr=0x07FFFFFC (125MB)
ADDR: 0x04C00000 (76MB) errors=0

<...memory test completes and then system reboots...>

6.4.9 Monitor CPU  Entering simod 15 at the serial command prompt causes the CPU and packet

and Pbuf buffer load to continuously print to the serial console.
Usage simod 15 can be used to monitor the DNR-X-1G serial port while your
Command application is sending and receiving control words and data over Ethernet.

DQO> simod 15

Printing statistics

+cpu:l pbuf:avail:576 used:20 max:20 err:0
+cpu:12 pbuf:avail:576 used:20 max:20 err:0

+cpu:8 pbuf:avail:576 used:20 max:20 err:0
+cpu:8 pbuf:avail:576 used:20 max:20 err:0
+cpu:8 pbuf:avail:576 used:20 max:20 err:0
+cpu:8 pbuf:avail:576 used:20 max:20 err:0
+cpu:8 pbuf:avail:576 used:20 max:20 err:0
+cpu:8 pbuf:avail:576 used:20 max:20 err:0
+cpu:8 pbuf:avail:576 used:20 max:20 err:0
+cpu:8 pbuf:avail:576 used:20 max:20 err:0
& © Copyright 2018 October 2018 www.ueidag.com

V¥

United Electronic Industries, Inc.

508.921.4600

103



DNR-X-1G Series RACKtangle and HalfRACK Systems
Chapter 6| 104
Programming CPU Board-specific Functions

6.4.10 Clock and The time command shows and sets up the date and time on the DNR-X-1G
Watchdog system:
Access DQ> time
Command Current time: 14:56:17 09/01/2017

To set up time of the time of day, enter:
DO> time 17:40:00

To set up date, enter:
DQ> time 11/03/2017

Date and time are stored in the battery-backed real-time clock chip.
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Appendix A

Network Interface Card Configuration

To configure an Ethernet card for your system, use the following procedure:

Second
Ethernet Card
Under
Windows 7
A. Set Up Your Ethernet Network Interface Card (NIC).
If you already have an Ethernet card installed, skip ahead to the next section,
“Configure TCP/IPv4”.
If you have just added an Ethernet card, to install it, do the following:
STEP 1: From the Start menu, and select Control Panel.
STEP 2: Under Printers and Other Hardware, click Add a device and follow the on-screen
instructions.
NOTE: We recommend that you allow Windows to search for and install your
Ethernet card automatically. If Windows does not find your Ethernet
card, you will need to install it manually by following the manufacturer's
instructions.
Once your Ethernet card has been installed, continue to the next
section.
B. Configure TCP/IPv4.
STEP 1: From the Start menu, select Control Panel.
STEP 2: Inthe Control Panel window, click Network and Internet.
STEP 3: Inthe Network and Internet window, click Network and Sharing Center.
STEP 4: Inthe left sidebar of the Network and Sharing Center window, click Change
adapter settings.
STEP 5: Double-click the icon for the network interface you are connecting as your
second NIC. This is typically under a Local Area Connection heading.
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STEP 6: Inthe Local Area Connection Status window, click Properties:
|
General |
Connection
IPv4 Connectivity: Internet
IPv6 Connectivity: Mo Internet access
Media State: [}S Enabled
Duration: 01:01:58
Speed: 100.0 Mbps

Details...

Activity
Sent — % . —— Received
Bytes: 40,433,753 | 77,827,311
"V'F Properties '.r" Disable | Diagnose |

=

Close |

Appendix A| 106

STEP 7: Inthe Local Area Connection Properties window, verify the Networking tab is
selected, and double-click Internet Protocol Version 4 (TCP/IPv4).

B 10cal Area Connection 2 Properties

Networking | Sharing |

Connectusing:

I E'? ASIX AXB8173 USB 3.0 to Gigabit Ethernet Adapter

This connection uses the following items:

J}:CIientforM\crosoﬂ.NeMorks

%QOS Packet Scheduler

%File and Printer Sharing for Microsoft Networks
. Internet Protocol Version 6 (TCP/IPvE)
ﬁ' B8 Internet Protocol Version 4 (TCP/IPv4)
<. Link-Layer Topology Discovery Mapper /O Driver

i Link-Layer Topology Discovery Responder

Install... | Whinstall |

Properties

i Description

area network protocol that provides communication across

Transmission Control Protocol/Internet Protocol. The default wide

x|

STEP 8: If Internet Protocol (TCP/IPv4) is not listed, click Install and follow directions on

the screen.

v
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STEP 9: Click the Use the following IP address button (see Figure below). Note any
addresses listed in the IP Address, Subnet Mask, Default Gateway, Preferred
DNS Server or Alternate DNS Server fields. You may want to re-enter them later
to reconfigure your PC, if needed.

STEP 10:

TInternet Protocol Version

General

2

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

(" Obtain an IP address automatically

(@ Use the following IP address

—

‘address:
Subnet mask:

Default gateway:

In the IP address field, type the IP address for the host PC NIC port

(e.0.,192.168.100.1) .

In the Subnet mask field, type 255.255.255.0.

Leave the Default Gateway field blank.

NOTE: In the above example, setting the host PC NIC address to
192.168.100.1 with a subnet mask of 255.255.255.0 allows the host PC
to communicate with components having IP addresses from
192.168.100.2 through 192.168.100.254 via that NIC port.

All UEI cubes and racks on this network will need to have IP addresses
unique and in that range. (The default IP address of the UEI
RACKtangle / HalfRACK is 192.168.100.2.)

Select Use the following DNS server addresses and
verify the Preferred DNS server fields and the Alternate DNS server fields are

v

blank.

(| Ohtain BNS server address autarmatizally

® Use the following DNS server addresses

Preferred DNS server: . . .

Alternate DNS server: . . .

[ validate settings upon exit Advanced... |

oK | Cancel |
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STEP 11: Click OK in the TCP/IPv4 Properties window (see figure below).

General |

DNR-X-1G Series RACKtangle and HalfRACK Systems

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

¢~ Obtain an P address automatically

2%

—(® Use the following IP address
TP address: lm
Subnet mask: Im
Default gateway: ||—

(| Ohitzin DS server address autamatically

—(® Use the following DNS server add

Preferred DNS server: I . . .
Alternate DNS server: I . . .
[ validate settings upon exit Advanced...

e
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STEP 12: Click OK in the Local Area Connection 2 Properties window, and click Close in

the Local Area Status window.
STEP 13: Close the Control Panel window.

gateway on a UEI chassis, refer to “IP Address Overview & Update

m For instructions on setting the IP address, subnet mask, and default

Procedures” on page 41.

v
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Field Replacement of Fuses on DNA and DNR Boards

Some boards used in UEI DAQ I/O systems require field replacement of fuses when unexpected overloads
occur. Locations of these fuses are shown in Figure B-1 through Figure B-3. Part numbers for the
replacement fuses are listed Table B-1.

Table B-1 DNA/DNR Replacement Fuses

UEI Fuse UEI Part
ID (Board) | Rating No. Description Mfr. Mfr P/N
F1 5A 925-5125 |FUSE 5A 125V SLO SMD SILVER T/R | Littlefuse 0454005.MR
F2 5A 925-5125 |FUSE 5A 125V SLO SMD SILVER T/R | Littlefuse 0454005.MR
F3 (DC) 5A 925-5125 |FUSE 5A 125V SLO SMD SILVER T/R | Littlefuse 0454005.MR
F3 (1GB) 10A 925-1125 |FUSE 10A 125V FAST NAN02 SMD Littlefuse | 0451010.MRL
F4 5A 925-5125 |FUSE 5A 125V SLO SMD SILVER T/R | Littlefuse 0454005.MR
5A 125V SLO SMD SILVER FUSE
UEI P/N 92505125 Z
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Figure B-1. Location of Fuse for Base Boards Equipped with a Fuse
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Figure B-2. Location of Fuses for DNR-POWER-DC Board
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Figure B-3. Location of Fuses for DNR-POWER-1GB Board
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